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CONTROLS,  OPERATING   49-64 

Engine  controls   49-54 

Handwheels,  Baffle  control  63 

Hoist   62 

Scraper  control   64 

Levers,  Crawler  speed  change  60 

Crowding  speed  shift  61 

Elevating  conveyor  clutch  59 

Hoist   57 

Master  clutch   55 

Main  transmission  gear  shift  56 

Steering   58 

COMPONENT  ASSEMBLIES,  ANALYSIS  OF  M8 

Baffles,  discharge  control  48 

Belt   45 

Canopy   3 

Crawlers   29-34 

Drive  chain  and  guard,  main  21 

Footshaft  43-44 

Gear  Box   23-24 

Hoist   25 

Power  Unit  4-20 

Push  Arm   35 

Scraper   40-42 

Shaft,  crawler  clutch   26-27 

Shaft,  head   47 

Shaft,  oscillating   28 

Shaft,  main  jack   22 

Shaft,  pivot   46 

Sprocket,  overload,  release  39 

Spiral  assembly   36-38 

Substructure   1 

Superstructure   2 

GENERAL  PRECAUTIONS     68-71 

Conveyor   71 

Engine   67 

Hoist   70 

Platform   69 

Spirals   68 
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HIGHLY  EXPENDABLE  ITEMS,  REPLACE^4ENT  OF  123125 

Surfaces,  scraper  wearing  124 

Scraper  shoe  wearing  125 

Spiral  wearing   123 

LOADER,  PREPARING  FOR  OPERATION  65-66 

Engine,  preparing  for  operation  66 

Parts,  assembly  of  loose  parts  which  are  normally  removed  for  transporting  65 

LUBRICATION   86-92 

Engine,  Extreme  cold  weather  88 

Greases   89 

Lubrication  chart  90 

Lubricants  recommended   87 

Loader,  Lubrication  intervals  91 

Lubrication  instructions   92 

MAINTENANCE,  OPERATING  93-122 

Adjustments,  clutches  and  brakes  121 

Chains   122 

Engine,  Emergency  Chart  120 

Maintenance  and  inspection  chart   96 

Maintenance  and  inspection  lubrication,  periods  of  93-94 

Servicings  adjustments  and  repairs  97-117 

Trouble  shooting  and  emergency  treatment  118 

Trouble  shooting  chart   95 

SPECIFICATIONS   64-A 

SPECIFIC  OPERATION   72-85 

Crowding  speed  determining  proper  80-81 

Engine,  anti-ireexe  mixture  75 

Cold  weather  operation  74 

Hot  weather  operation  76 

To  start   72 

To  stop   73 

Feed  end,  proper  control  of  78 

Moving  machine   82 

Operation,  plan  of  83 

Overload  release  sprocket  79 

Starting  loader   77 

Traffic  control   84 

Windrows,  formation  of  85 

STORAGE  AND  SHIPMENT,  PREPARATION  FOR  126-128 

Engine,  preparing  for  storage  126 

Loader,  processing  instructions  for  extended  storage  127 

Shipping  data   128 

UNLOADING  METHODS   129-132 

By  crane   129 

Ramp   131 

Running  machine  down  ramp  132 

To  platform   130 
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to 

Operation  Section 
of 

MODEL  38D  BUCKET  ELEVATOR 
ATTACHMENT 

Paragraphs 

CONTROLS,  OPERATING   49.  58,  60,  61, 147,  148, 149 

Engine  Controls     49-54 

Hand  wheels.  Hoist   148 

Spout  Control  149 

Levers,  Bucket  Line  Clutch  147 

Crawler  Speed  Change  80 

Crowding  Speed  Shift  61 

Hoist   57 

Master  Clutch   55 

Main  Transmission  Gear  Shift  56 

Steering  58 

COMPONENT  ASSEMBLIES,  ANALYSIS  OF  1-34, 133-146 

Bucket  Line   139 

Bucket  Line  Drive  145 

Bucket  Line  Idlers   140 

Bucket  Line  Housing — Return  Pans   141 

Cam,  Stone  Ejector  136 

Canopy   3 

Crawlers   29-34 

Drive  Chain  and  Guard  Main  21 

Footshaft   134 

Elevator  Frame   138 

Gear  Box  23-24 

Hoist   25 

Power  Unit   4-20 

Push  Arm   133 

Scraper   137 

Shaft,  Crawler  Clutch   26-27 

Shaft,  Head  143 

Shalt,  Oscillating   28 

Shaft,  Main  Jack  22 

Shaft,  Pivot   142 

Sprocket,  Overload  Release  146 

Spiral  Assembly   135 

Substructure   1 

Superstructure   2 

Swivel  Spout   144 

GENERAL  PRECAUTIONS   ^  67,  70, 166-168 

Engine  67 

Elevator  168 

Hoist   70 

Moving   167 

Spirals   166 

HIGHLY  EXPENDABLE  ITEMS.  REPLACEMENT  OF  173-175 

Liners,  Swivel  Spout  175 

Surfaces.   Scraper   Wearing  174 

Spiral  Wearing   173 
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Alphabetical  Index  by  Paragraphs  to  Bucket  Elevator  Attachment 

Operation  Section  (cont'd) 

Paragraph! 

LOADER,  PREPARING  FOR  OPERATION  66, 150  158 

Bucket  Elevator,  installation  of  152 

Elevator,  installation  on  tractor  unit  155 

Engine,  preparing  for  operation  66 

service  when  converting  loader  157 

Lights,  installation  of  156 

Loader,  assembly  of,  from  shipping  position  158 

Return  dust  pans,  installation  of  154 

Snow  loader  to  bucket  loader,  converting  from  150 

Snow  loader  conveyor,  removal  of  151 

Swivel  spout,  installation  of  153 

LUBRICATION   86-91.  169 

Engine,  extreme  cold  weather  88 

Greases   89 

Lubrication  chart   90 

Lubricants  recommended   87 

Loader,  Lubrication  intervals  91 

Lubrication  instructions   169 

Lubricants  recommended   86 

MAINTENANCE,  OPERATING   93-122,170  172 

Adjustments,  bucket  line  chain  171 

Bucket  line  drive  chain  172 

Clutches  and  brakes  121 

Chains   122 

Engine,  Emergency  Chart  120 

Maintenance  and  inspection  chart  96 

Maintenance,  inspection,  lubrication,  periods  of  93-94 

Servicings.  adjustments  and  repairs  97-117 

Trouble  shooting  and  emergency  treatment  118 

Trouble  shooting  chart  119 

Overload  release  sprocket  170 

Tools  and  equipment  needed  95 

SPECinCATIONS   149A 

SPECIFIC  OPERATION   72-76, 159-165 

Crowding  speed,  determining  proper  164 

Engine,  anti-freeze  mixture  75 

Cold  weather  operation  74 

Hot  weather  operation  76 

To  start   72 

To  stop   73 

Feed  end,  proper  control  of  161 

Grade,  maintaining   162 

Moving  machine   165 

Operation,  plan  of  159 

Overload  release  sprocket  163 

Starting  loader   160 

STORAGE  AND  SHIPMENT,  PREPARATION  FOR  126, 176-177 

Elevator,  processing  instructions  for  extended  storage  176 

Engine,  preparing  for  storage  126 

Shipping  data   177 

UNLOADING  METHODS   129-132 

By  crane   129 

Ramp   131 

Running  machine  down  ramp  132 

To  platform   130 
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Alphabetical  Index  by  Paragraphs  to 
MAINTENANCE  SECTION 
of 

MODEL  38D  SNOW  LOADER 

Paragraph 

No. 

MASTER  CLUTCH  AND  MAIN  TRANSMISSION  178-179 

Master  Clutch   178 

Mcdn  Tranamiuion   179 

CHASSIS   180-192 

Crawler   185-191 

Crawler  assembly,  removal  of  192 

Gear  Box   181 

Handwheel,  hoist   184 

Hoist,  elevator   182 

Hoist  cobles,  installing  183 

Shaft,  main  jack  180 

CONVEYOR   193-200 

Conveyor   196-200 

Sprocket,  overload  release  195 

Spiral  assembly   193 

ENGINE.  GENERAL  OVERHAUL,  STEPS  FOR  DISASSEMBLY  201-234 

Draining  engine   .'.  201 

Lifting  engine  from  chassis  209 

Removing  clutch   202 

Removing  power  unit  203-208 

Stripping  engine   210-234 

ENGINE,  INSPECTION  AND  REPAIR  OF  ENGINE  PARTS  235-271 

Camshaft  and  bushings,  checking  and  replacing  235-238 

Cylinders,  checking  and  reconditioning  240-241 

Cylinders  head  and  manifold  checking  248-247 

Crankcase,  brushing  out  oil  lines  239 

Cronkshait.  checking   244 

Crankshaft  gear,  checking  245 

Crankshaft  gear,  replacing   252 

Flywheel  and  flywheel  housing,  inspection  of  248 

Housing  sheet  metal  and  engine  front  mounting  base  264 

Main  bearings,  replacing  253-256 

Pistons,  checking  and  fitting  257-263 

Ring  gear,  installing  249 

Timing  gears,  checking  and  replacing  250-251 

Timing  gear  housing  and  front  support  265 

Valve  seats  and  valve  guides,  checking  and  replacing  242-243 

Valves,  inspection,  grinding  and  replacement  266-271 

ENGINE,  INSPECTION  AND  REPAIR  OF  THE  COMPONENT  SYSTEMS  AND  THEIR 

ACCESSORIES   272-388 

BATTERY   308-309 

Cold  weather  care  309 

Testing  and  care  of  battery  308 

COOLING  SYSTEM   272-287 

Fan  and  fan  belt  279-282 

Gauge,  water  temperature  272 

Radiator   283-287 
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Alphabetical  Index  by  Paragrapbs  to  Maintenance  Section  of 
Model  38D  Snow  Loader  (cont'd) 

Paragraph 

No. 

FUEL  SYSTEM   356-377 

Air  cleomsr,  aitrvicing  356-357 

Carburetor,  overhaul  and  adjusting  358-362 

Fuel  pump,  overhaul  363-366 

Governor,  overhaul  and  adjusting  367-377 

GENERATING  SYSTEM   310-338 

General  overhaul,  512  hour  322-338 

Generator  and  voltage  regulator,  tabulated  data  311 

Generator  and  voltage  regulator,  servicing  312-317 

Voltage  regular,  inspecting  and  adjusting  318-321 

IGNITION  SYSTEM   339-355 

Distributor   339 

Distributor,  tune  up  and  overhaul  341-352 

Ignition  coil   340 

Spark  plugs,  checking  and  adjusting  353455 

LUBRICATING  SYSTEM   378-388 

Chart,  lubrication   378 

Filter,  oil  386-388 

Float,  oil   384-384 

Pump,  oU   379-382 

Valve,  oil  pressure  relief  383 

STARTING  SYSTEM   288-307 

Magnetic  switch,  disassembly  of  302-303 

Starting  motor  and  magnetic  switch  serving  and  repairing  288-301 

Starting  motor  reassembly  and  replacement  304-307 

ENGINE  REASSEMBLY  389-445 

Engine,  reassembly   389443 

Stopping  engine   445 

Testing  engine   444 

ENGINE,  SERVICE  DIAGNOSIS  453-463 

Connecting  rod  bearing  failure  457 

Compression,  poor   454 

Crankshaft  bearing  failure  456 

Cylinder  and  piston  wear  excessive  455 

Overheating   460 

Oil  consumption  excessive  461 

Oil  pressure  low  462 

Power,  lack  of  453 

Popping,  spitting  and  spark  knock  463 

ENGINE,  SPECIFICATIONS,  TOLERANCES,  TOOLS  AND  EQUIPMENT, 

HINTS  FOR  THE  MECHANIC  201A 

ENGINE,  TUNE  UP  446-452 

Carburetor   452 

Distributor   448 

Ignition  cables   447 

Ignition  coll   449 

Ignition  timing   450 

Spork  plugs   446 

Valve  clearance   451 

Oi  ^olf*  Original  from 
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Index  by  Paragraphs  to 
MAINTENANCE  SECTION 
of 

MODEL  38D  with  BUCKET 
ELEVATOR  ATTACHMENT 

Paragraph 


No. 

CHASSIS   180192 

Crawler   185-191 

Crawler  assembly,  removal  of  _  192 

Gear  Box   181 

Handwheel,  hoist   184 

Hoist,  elevator  182 

Hoist  cables,  installing  183 

Shaft,  main  jack   180 

ELEVATOR  ATTACHMENT   464-472 

Bucket  elevator,  removal  of  

Bucket  line  and  buckets  465 

Bucket  line  idlers  466 

Hoist  cables,  installing  472 

Shaft,  foot  and  spiral  assembly  464 

Shaft,  elevator  pivot  467 

Shaft,  elevator  head  468 

Sprocket,  overload  release  469 

Swivel  spout  control  470 

ENGINE,  GENERAL  OVERHAUL,  STEPS  FOR  DISASSEMBLY  201-234 

Draining  engine   201 

Lifting  engine  from  chassis  209 

Removing  clutch   202 

Removing  power  unit  203-208 

Stripping  engine  210-234 

ENGINE.  INSPECTION  AND  REPAIR  OF  ENGINE  PARTS  235-271 

Camshaft,  and  bushings,  checking  and  replacing  235-238 

Cylinders,  checking  and  reconditioning  240-241 

Cylinders,  head  and  manifold  checking  246-247 

Crankcase,  brushing  out  oil  lines  239 

Crankshaft,  checking   244 

Crankshaft  gear,  checking  245 

Crankshaft  gear,  replacing  252 

Flywheel  and  flywheel  housing,  insi)ection  of  248 

Housing  sheet  metal  and  engine  from  mounting  base  264 

Main  bearings,  replacing  253-256 

Pistons,  checking  and  fitting  257-263 

Ring  gear,  installing  249 

Timing  gears,  checking  and  replacing  250-251 

Timing  gear  housing  and  front  support  265 

Valve  seats  and  valve  guides,  checking  and  replacing  242-243 

Valves,  inspection,  grinding  and  replacement  266-271 

ENGINE,  INSPECTION  AND  REPAIR  OF  THE  COMPONENT  SYSTEMS 

AND  THEIR  ACCESSORIES  272-388 

BATTERY   308-309 

Cold  weather  care  309 

Testing  and  care  of  battery  308 
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Index  by  Paragraphs  to  Maintenance  Section  of  Paragraph 
IModei  38D  with  Bucket  Elevator  Attachment.  No. 

COOUNG  SYSTEM  272-287 

Fom  and  fan  bolt  279-287 

Gauge,  water  temperatuie  272 

Radiator   283-287 

FUEL  SYSTEM   356-377 

Air  cleaner,  servicing  348-357 

Carburetor,  overhatil  and  adjusting  358-362 

Fuel  pump,  overhaul   363-366 

Governor,  overhaul  and  adjusting  367-377 

GENERATING  SYSTEM   310-338 

General  overhaul,  512  hour  322-338 

Generator  and  voltage  regulator,  tabulated  data  311 

Generator  and  voltage  regulator,  servicing  312-317 

Voltage  regular,  inspecting  and  adjusting  318-321 

IGNITION  SYSTEM   339-355 

Distributor   339 

Distributor,  ttine  up  and  overhaul  341-352 

Ignition  coil  340 

Spark  plugs,  checking  and  adjusting  353-355 

LUBRICATING  SYSTEM   378-388 

Chart,  lubrication   378 

FUter,  oil   386-388 

Float,  oil   384-384 

Pump,  oil  379-382 

Valve,  oil  pressure  relief  383 

STARTING  SYSTEM   288-307 

Magnetic  switch,  disassembly  of  302-303 

Storting  motor  and  magnetic  switch  serving  and  repairing  288-301 

Starting  motor  reassembly  and  replacement  304-307 

ENGINE  REASSEMBLY   

Engine,  reassembly   389-443 

Stopping  engine   389-443 

Testing  engine   444 

ENGINE,  SERVICE  DIAGNOSIS  453-463 

Connecting  rod  bearing  failure  457 

Compression,  poor   454 

Crankshaft  bearing  failure  456 

Cylinder  and  piston  wear  excessive  455 

Overheating   460 

Oil  consumption  excessive  461 

Oil  pressure  low  462 

Power,  lack  of  453 

Popping,  spitting  and  spark  knock  463 

ENGINE.  SPECIFICATION.  TOLERANCES.  TOOLS  AND  EQUIPMENT, 

HINTS  FOR  THE  MECHANIC  201A 

ENGINE,  TUNE  UP  446-452 

Carburetor   452 

Distributor   448 

Ignition  cables  447 

Ignition  coil   449 

Ignition  timing   450 

Spark  plugs  446 

Valve  clearance   451 

Loader  Attachment  Footshait  and  Spiral  Asseiul^ly  ^  464. 
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Alphabetical  Index  to  Parts  Section 
38D  Snow  Loader 


Ref .  No.  Page  No. 

Battenr    363 

Belt,  Conveyor   1  417-418 

Blade,  Conveyor  Scraper   2   421 

Brake,  Main  Tranamiuion   376 

Brake,  Steering  397-398 

Cable,  Hotat   3  392-393 

Case,  Main  Transmission   375 

Chain,  Snow  Loader  Drive  360-361 

Clutch,  Barber-Greene  8"  Friction   406 

Clutch.   Master   365 

Control,  Conveyor  Discharge  Boifle   4   401 

ENGINE 

Air  Cleaner   441 

Bendix  Drive  (Included  with  Starting  Motor)   475 

Camshaft    444 

Carburetor  Assembly  442-443 

Clutch  Assembly  (Buda  does  not  furnish)  

Crankshaft  and  Main  Bearings   445 

Cylinder  Block  and  Crankcase  Assembly  446-447 

Cylinder  Head  Assembly   448 

Distributor   449-450 

Fan  Assembly   451 

Fan  Belt  (See  Fan  Assembly)   451 

Flywheel  and  Flywheel  Housing   452 

Front  Support  and  Crank   453 

Fuel  Pump   454 

Gauges  and  Instrument  Accessories 

(See  Ignition  Accessories)    464 

Generator  Assembly  (Includes  Voltage  Regulator)  455-456-457-458 

Governor   459-460-461 

Hood,  Side  Doors,  and  Rear  Panel   462 


Idler  G^  Assembly   463 
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Alphabetical  Index  to  Parts  Section  (cont'd) 
38D  Snow  Loader 


ENGINE  (cont'd)  Ref.  No.  Page  No. 

Ignition  Accessories  (Includes  Gauges  and  Instruments, 

Cables  and  Wires,  Switches)  464-465 

Ignition  Coil  (See  Oil  Filter,  Ignition  Coil  and  Bracket)   469 

Intake  &  Exhaust  Manifold   466 

Oil  Filler  and  Breather,  Filter  Pad  and  Cover  467-468 

Oil  Filter,  Ignition  Coil,  Filter  Oil  Line  and  Bracket   469 

Oil  Pan,  Oil  Float  and  Gauge   470-471 

Oil  Pump  Assembly   472 

Oil  Relief  Valve  Assembly   473 

Piston  and  Connecting  Rod  Assembly   473 

Push  Button  Switch  (See  Ignition  Accessories)   464 

Radiator,  Thermostat   474 

Starting   Motor  475-476-477 

Timing  Gear  Housing  and  Cover   478 

Valve,  Valve  Bracket  Assembly  and  Cover   479 

Voltage  Regulator  (See  Generator  Assembly)   455 

Water  Pump  and  Connections  480-481 

Gear  Box   5  380-381 

Grouser,  Crawler   391 

Hoist    6   392 

Housing,  Main  Transmission  Clutch   375 

Idler,  Conveyor  Counter  Shaft   7   416 

Idler.  Conveyor  Drive   8   410 

Idler,  Conveyor  Drive  Take-Up   9   411 

Lever,  High-Low  Speed  10   395 

Lever,  Hoist  11   400 

.Lever.   Loading  12   399 

Lever,  Main  Transmission  Gear  Shift   373 

Lever,  Steering  13  397-398 
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38D  Snow  Loader 


Raf .  No.  Pag*  No. 

Power  Unit  „  14  362-363 

Scraper,  Conveyor  Belt   420 

Shaft.  Conyeyor  Foot.„  15   409 

Shaft.  Conveyor  Head  16   408 

Shoft,  Conveyor  Pivot-  17   411 

Shaft.  Conveyor  Spiral  Drive  Counter  18   414 

Shaft.  Crawler  Clutch  19   383 

Shaft,  Crawler  Drive  20   386 

Shaft,  Crawler  Roller  21   388 

Shaft,  Crawler  Take-Up  22   387 

Shaft,  Hoijt  Handwheel  23   394 

Shaft,  Hoiet  Take-Up  Pivot   394 

Shaft,  Main  Jack  24  378-379 

Shaft.  Main  Trarumisaion  Counter   370 

Shaft.  Main  Tranamistion  Idler   371 

Shaft.  Main  Transmission  Main   369 

Shaft.  Oscillating  25   385 

Shaft,  Scraper  Control  Handwheel  26   402 

Shaft,  Scraper  Control  Worm  27   403 

Shaft,  Scraper  Control  Worm  Gear  28   403 

Sheaves,  Hoist  392-393 

Shifter,  Main  Transmission  Clutch   376 

Shoes.  Conveyor  Scraper  29   421 

Spiral,  Conveyor  30   413 

Sprocket,  Conveyor  Spring  Release  31   415 

Strips,  Conveyor  Spiral  Wearing  32   413 

Strips,  Conveyor  Wearing   419 

Tako-Up,  Crawler  Spring   389 

Tank.  Gasoline   364 

Tools    407 

Transmission,  Main  33   366 


Tread.  Cmwler  m  .....?A   390 
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Battery    363 

Blade,  Elevator  Scraper   1   436 

Brake,  Main  Transminion   376 

Brake,  Steering  397-398 

Bucket  Line.  Elevator   2   432 

Cable.  Hoiet  „   3  392-393 

Cose,  Main  Transmiasion   375 

Chain,  Bucket  Loader  Drive  423-424 

Chute,  Devator  Duet   4  433-434 

Clutch,  Barber-Greene  8"  Friction   '406 

Clutch,  Master   365 

Control,  Elevator  Swivel  Spout   5   425 

Frame,  Elevator  Lower  End   435 

ENGINE 

Air  Cleaner     441 

Bendiz  Drive  (Lududed  with  Starting  Motor)   475 

Camshaft    444 

Carburetor  Assembly  442-443 

Clutch  Assembly  (Buda  does  not  furnish)  

Crankshaft  and  Main  Bearings   445 

Cylinder  Block  and  Crankcase  Assembly  446-447 

Cylinder  Head  Assembly   448 

Distributor   449-450 

Fan  Assembly   451 

Fan  Belt  (See  Fan  Assembly)   451 

Flywheel  and  Flywheel  Housing   452. 

Front  Support  and  Crank   453 

Fuel  Pump   454 

Gauges  ond  Instrument  Accessories 

(See  Ignition  Accessories)    464 

Generator  Assembly  (Includes  Voltage  Regulator)   455-456-457-458 

Governor   459-460-481 

Hood,  Side  Doors,  and  Rear  Panel   462 

Idler  Gear  Assembly   463 

Ignition  Accessories  (Includes  Gauges  and  Instnmients, 

Cables  and  Wires,  Switches)  464-465 

Ignition  Coil  (See  Oil  Filter,  Ignition  Coil  and  Bracket)   469 

Intake  &  Exhaust  Manifold   466 

Oil  Filler  and  Breather,  Filter  Pad  and  Cover  467-468 

Oil  Filter,  Ignition  Coil,  Filter  Oil  Line  and  Bracket   469 

Oil  Pan,  Oil  Float  and  Gauge   470-471 

Oil  Pump  Assembly   472 

OU  Relief  Valve  Assembly   473 

Piston  and  Connecting  Rod  Assembly   473 

Push  Button  Switch  (See  Ignition  Accessories)   464 

^^^^^         Radicdor,  Thermostat   474 
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ENGINE  (cont'd) 

Starting   Motor  475-476-477 

Timing  Gear  Housing  and  Cover   478 

Valve,  Valve  Bracket  Assembly  and  Cover   479 

Voltage  Regulator  (See  Generator  Assembly)   455 

Water  Pump  and  Connections  480-481 

Gear  Box   6  380-381 

Grouser,  Crawler   391 

Hoist    7   392 

Housing,  Main  Transmission  Clutch   375 

Idler,  Elevator  Drive   8   410 

Idler,  Elevator  Drive  Take-Up   9   430 

Lever,  High-Low  Speed  10   395 

Lever.  Hoist  11   400 

Lever,  Loading  12   399 

Lever,  Main  Transmission  Gear  Shift   373 

Lever,  Steering  13  397-398 

yghts   404-405 

Liners,  Elevator  Swivel  Spout   437 

Power   Unit  14  362-363 

Shaft,  Crawler  Clutch  15   383 

Shaft,  Crawler  Drive  16   386 

Shaft,  Crawler  Holler  17   388 

Shaft,  Crawler  Take-Up  18   387 

Shaft,  Elevator  Bucket  Line  Idler  19   431 

Shaft,  Elevator  Foot  20   428 

Shaft,  Elevator  Head  21   426 

Shaft,  Elevator  Pivot   430 

Shaft,  Hoist  Handwheel  24   394 

Shaft,  Hoist  Take-Up  Pivot   394 

Shaft,  Main  Jack  378-379 

Shaft,  Main  Transmission  Counter   370 

Shaft,  Main  Transmission  Main   369 

Shaft,   Oscillating  25   385 

Sheaves,  Hoist  392-393 

Shifter,  Main  Transmission  Clutch   376 

Spiral,  Elevator  26   428 

Sprocket,  Elevator  Spring  Release  27   427 

Strips,  Elevator  Spiral  Wearing  28   429 

Swivel  Spout,  Elevator  29   437 

Take-Up.  Crawler  Spring   389 

Tank,  Gasoline   364 

Tools    407 

Transmission.  Main  30   366 


Tread,  Crpw4rBr  ^  .-,.31   390 
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Introduction 


This  training  manual  covers  the  Model  38D  Snow  Loader  and  the  Model 
38D  with  bucket  elevator  attachment.  The  snow  loader  has  a  single  function — 
that  of  loading  snow  from  windrows  or  piles  to  trucks.  By  removing  the  elevat* 
ing  conveyor  from  the  snow  loader  and  installing  the  bucket  elevator  attach- 
ment, the  snow  loader  is  converted  to  a  bucket  loader.  As  a  bucket  loader  its 
function  is  that  of  loading  bulk  materials  (not  including  snow)  from  stockpiles, 
windrows  or  banks  to  trucks. 

The  two  loaders  have  a  common  chassis.  This  chassis  is  a  full  crawler 
mounted  self  propelled  unit.  All  driving  machinery  for  loading  and  propelling  is 
assembled  within  this  unit.  Power  is  provided  by  a  38  H.  P.  four  cylinder, 
water-cooled  gasoline  engine.  All  operating  controls  are  centrally  grouped 
within  easy  reach  of  the  operator. 

The  snow  loader  is  essentially  a  power  propelled  self  feeding  belt  conveyor. 
The  machine  propels  itself  into  a  windrow  or  pile  of  snow  and  elevates  the  snow 
to  trucks.  Its  capacity  ranges  from  10  to  20  cubic  yards  per  minute  depending 
upon  the  condition  of  the  snow  and  the  size  of  the  windrow  or  pile. 

The  application  of  the  snow  loader  should  not  be  confused  with  other  types 
of  snow  removal  equipment  which  move  the  snow  to  one  side  of  the  area  to  be 
cleared.  Instead,  the  snow  loader  loads  the  snow  from  runways,  streets  or 
highways  to  trucks  which  haul  the  snow  to  a  disposal  point,  thereby  entirely 
removing  the  snow  from  the  area. 

The  Model  38D  with  bucket  elevator  attachment  is  essentially  a  self  pro- 
pelled self  feeding  bucket  elevator.  Its  function  is  that  of  loading  bulk  materials 
from  windrows,  piles  and  banks  to  trucks.  The  bulk  materials  generally  handled 
are  sand,  gravel,  crushed  rock,  slag,  cinders,  dirt,  coal  and  coke.  When  handling 
these  types  of  materials  its  rated  capacity  is  3  cubic  yards  per  minute. 

When  loading  gravel  or  crushed  rock,  the  maximum  sized  particles,  when 
mixed  with  fines,  should  not  exceed  6".  When  loading  the  same  materials  of 
uniform  size,  the  maximum  size  should  not  exceed  4". 

Before  using  the  bucket  loader  for  loading  coal,  it  should  be  determined 
whether  the  breakage  of  coal  by  the  feeding  spirals  will  be  a  serious  factor. 
Any  coal  up  to  2"  maximum  sizing  may  be  handled  with  a  minimum  of  break- 
age. Above  this  size,  considerable  breakage  will  result. 

The  loading  of  coke  will  result  in  greater  than  average  wear  due  to  the 
abrasive  quality  of  coke.  Even  so,  in  comparison  with  other  methods,  the  loader 
will  be  found  economical  for  this  application. 

Other  applications  for  which  the  bucket  loader  may  be  used  includes  the 
stripping  of  shallow  deposits  of  top  soil,  such  as  stripping  gravel  deposit  over- 
burden and  shaping  of  highway  shoulders. 
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Chapter  I 

Analysis  of  Component  Assemblies 


In  this  section,  the  machine  is  "broken  down"  into  the  major  assemblies 
that  comprise  the  complete  machine.  Each  section  covering  an  assembly 
includes  the  description,  location,  function,  principle  of  operation  and  points 
covering  specific  operation  with  which  the  operator  should  be  familiar. 

This  section  is  important  and  should  be  thoroughly  studied,  as  it  is  neces- 
sary to  learn  about  each  separate  assembly  before  a  well  rounded  knowledge 
of  the  machine  as  a  whole  can  be  gained. 


(1)  Substructure 

This  is  the  basic  structural  unit  of  the  loader.  Within  this  unit  is  assembled 
all  driving  mechanism  of  the  loader.  All  controls  for  operation  of  machine  are 
assembled  on  this  unit. 

The  substructure  is  a  box  type  unit  fabricated  from  plates  and  electric 
welded  throughout.  Two  sills,  welded  to  the  base  of  the  box  supports  the 
power  unit.  Push  arms  from  the  loading  unit  attach  to  the  box  at  the  base 
towards  the  feeding  end.  A  pivot  axle  is  contained  in  the  base  of  the  unit.  The 
unit  receives  support  from  both  crawlers  through  the  pivot  axle.  The  end  of 
the  unit  towards  the  discharge  end  is  supported  at  the  center  by  a  parallelogram 
type  axle.  Through  the  two  axles  the  basic  unit  is  given  a  three  point  support. 

(2)  Superstructure 

The  superstructure  forms  the  support  for  either  loader  elevating  conveyor. 
The  superstructure  is  fabricated  of  angles  and  plates  welded  into  a  single 
unit.  On  both  sides  of  the  frame  at  the  top  is  welded  a  track  on  which  the 
boom  pivot  shaft  rollers  ride.  The  movement  of  the  elevating  conveyor  or 
bucket  elevator  on  these  tracks  provides  the  "floating  elevator"  feature  of  the 
loader.  The  superstructure  frame  bolts  at  six  junctions  to  the  base  of  the 
substructure. 

On  the  upright  angles  of  the  superstructure  towards  the  discharge  end 
are  bolted  two  wooden  bumpers  faced  with  steel  plates.  These  protect  the  end 
of  the  frame  and  power  unit  from  damage  when  trucks  back  in  to  be  loaded. 
Truck  drivers,  however,  should  be  cautioned  not  to  strike  these  bumpers 
heavily  as  the  upright  angles  to  which  the  bumpers  are  attached  may  become 
bent  from  such  practice. 


The  canopy  is  a  cover  over  the  operating  platform. 

It  is  fabricated  of  sheet  metal,  one  piece  construction  and  is  attached  by 
two  brackets  to  the  front  and  rear  upright  angles  of  the  superstructure. 

The  canopy  protects  the  operator  from  material  which  might  fall,  while 
da«^machine  isj  loading.  ■  ■  , 


Chassis — Main  Frame 


(3)  Canopy 


Page  2  UNIVERSITY  OF  CALIFORWIA 


Original  from 


Paragraphs  A — 5 


Fi«ir«  3. 


(4)  Power  Unit 

The  power  unit  (Figure  3)  consists  of  a  Buda  Model  H.  P.  217  gasoline 
engine,  C  S  110  Twin  Disc  Clutch  and  Fuller  Model  S  U  Transmission. 

The  power  unit  is  bolted  to  the  two  angles  (7)  which  form  the  unit 
base.  Each  end  of  the  two  angles  (7)  bolt  to  the  chassis  sills.  The  four 
holes  of  the  angle  base  are  slotted  so  the  power  unit  may  be  moved  for 
adjusting  the  drive  chain. 


(5)  General  Description  of  Engine 

This  Buda,  Model  HP-217,  gasoline  engine  is  of  the  well-known  Buda- 
Hivelo  Series — high  velocity  lubrication  and  cooling  systems,  and  is  a  heavy 
duty  engine,  designed  especially  for  heavy  duty  jobs.  With  reasonable  care, 
no  matter  how  tough  the  going,  this  Buda  engine  not  only  can  "take  it,"  but 
SB  ^liver^l^wer  as  well.  Original  from 
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Th«  engine  k  of  fottr  itr^  cyde  dettgn,  rigltt  head  rotatkm  (vlm^ig 

fan  end)  (see  Bgure  4)  and  the  firing  order,  as  given  on  13»  valve  instrnctlaa 
plate  fastened  to  the  side  of  the  cylinder  head,  is  1-3-4-2. 


14)  Principle  of  Operafion  of  Engine 

Within  each  cylinder  of  the  engine  is  a  piston  which  has  an  upward  and 
downward  movement.  This  movement  is  controlled  by  a  crankshaft  to  which 
each  of  the  four  idetcme  is  attached  bjr  meuM  of  a  connecting  rod  and 
piston  pin. 

The  full  movement  of  a  piston  in  either  direction  is  called  a  stroke.  There 
are  two  strokes  of  the  piston  to  each  full  revolution  of  the  crankshaft. 

By  "one  cycle  of  the  engine"  is  meant  the  complete  cycle  or  circle  of 
operadoni  wUch  tains  iriace  in  tlte  engine  from  die  time  ib»  cl»rge  of  ess 
is  first  drawn  into  the  cylinder  until  it  is  again  time  for  a  new  charge  to  he 

drawn  in. 

In  the  four-stroke  cycle  engine  four  strokes,  or  two  complete  revolutions 
of  ^  cranlcshaft,  are  reqidred  for  (me  complete  cycle  of  operation,  i.e.,  one 
down  stroke,  one  up  stroke;  one  down  stroke,  one  up  stroke.  It  will  be 
seen  that  in  any  engine  two  strokes  of  the  piston  (one  down  stroke  and  out 
up  stroke)  are  required  for  one  revolution  of  tile  shaft.  These  four  strokes 
are  named  in  the  order  in  which  they  always  appear,  namely:  (a)  Suction 
Stroke,  (b)  Compression  Stroke,  (c)  Firing  or  Power  Stroke,  and  (d)  Exhaust 
Stroke. 

There  are  two  valves  to  each  cylinder,  the  intake  valve  and  the  exhaust 
valve,  for  the  purpose  of  opening  and  closing  passages  between  the  intalce  and 
exhaust  manifolds  and  cylinders.  The  valves  are  made  to  open  by  the  action 
c^_cams  upon  Ji  camshaft  located  within  the  crankcase,  and  driven  at  half 
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cnudnAsftfs  ipaed,  ttroog^  gcuti  1>7  tiie  cnnlninfl.  thmy  an  cleicd  by 
springs. 

If  the  crankshaft  of  the  engine  U  revolved  until  the  first  explosion  occurs, 
tfic  following  action  takes  place  ix^thin  iSst  cyKnder:  (The  following  is  iQuS- 
trated  in  figure  5.) 

Upon  the  Suction  Stroke  (a)  of  the  piston,  the  intake  valve  is  mechani- 
cally opened,  and  as  the  piston  moves  downward  gas  is  drawn  from  the  car- 
buretor (by  the  partial  vacutmi  created)  into  the  increasing  space  between 
the  top  of  the  piston  and  tiie  head  of  the  cylinder.  (The  ezfaanst  valve  is 
closed  at  this  time.) 

At  the  end  of  tilts  stroke,  the  t^ston  starts  upward  (b  Coraprsssioii 

Stroke),  both  valves  are  made  to  close  and  tilie  gas  is  compressed  into  a 
small  space,  making  it  highly  explosive. 

When  the  end  of  the  stroke  is  reached,  and  just  before  the  piston  starts 
downward  again,  the  compressed  charge  is  ignited  by  means  of  an  electric 
spark  which  takes  place  between  the  points  of  a  spark  plug  screwed  into  the 
top  of  the  cyhnder  head. 

The  ignitlbn  of  the  gas  causes  an  expaiiskMi  or  exidosien  wliidi  drives  the 

piston  rapidly  downward  (c  Firing  or  Power  Stroke),  at  the  same  time 
imparting  movement  to  the  other  three  pistons  which  are  attached  to  the  main 
cnakAaft.  Both  valves  renuHa  dbsed  dcnrihg  this  stroke. 

In  the  next  stroke,  which  is  upward  (d  Exhaust  Stroke),  the  exhaust 
valve  is  opened  to  allow  the  burnt  gas  to  be  forced  out  by  the  piston  through 
cxhiniit  maaMoU  mai  iBofflw  into  the  open  The  intake  valve  rwiaias 
closed  during  this  stroke. 

These  strokes  follow  each  other  in  the  manner  described  as  long  as  the 
engine  is  in  operation  and  exactly  the  same  series  of  actions  occur  in  all  four 
cylinders,  iddieagfa  no  like  strokes  are  taking  place  at  the  same  time  in  any 
of  the  cylinders. 

In  this  way,  the  explosions  are  so  divided  that  there  are  two  power  impulses 
to  each  revelation  of  tiie  crankshaft.  Hie  explorions  always  occur  tdtidn  the 

cylinders  in  this  order:  No.  1,  No.  3,  No.  4,  No.  2.  This  is  termed  the  firing 
order  of  the  engine.  No.  1  cylinder  is  the  one  nearest  the  fan. 

(7)  Major  Components  of  the  Engine 

In  anhitemal  combustion  engine  there  are  cert^  component  functions  that 
are  necessary  to  keep  the  engine  running  properly. 

The  engine  must  not  be  allowed  to  overheat,  hence,  there  must  be  a  cooling 

be  a  contiatioiis  flow  of  fuel,  (fuel  system),  electrical  energy 
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(.electrical  system),  and  lubrication  (lubricating  system).  Also  a  method  of 
timing  must  be  provided  so  that  all  necessary  action  will  take  place  at  the  right 
instant,  (timing  system). 

(8)  Timing  System 

Timing  is  obtained  by  so  setting  the  camshaft  gear  with  the  crankshaft  to 
which  the  pistons  are  attached,  that  the  camshaft  opens  and  closes  the  valves 
for  each  cylinder  in  their  firing  order,  so  that  each  step  necessary  in  a  four- 
stroke  cycle  engine  can  be  performed  at  the  right  time. 

(9)  Electrical  System 

The  same  is  true  of  the  timing  of  the  ignition  that  it,  too,  will  perform  its 
function  at  the  proper  instant.  Whether  the  electrical  energy  for  the  spark 
comes  from  a  magneto  or  from  a  storage  battery,  a  distributor  must  so  time  the 
spark  that  it  will  occur  at  the  right  position  of  the  piston  to  produce  the  power 
stroke. 

The  distributor,  or  the  magneto  which  also  acts  as  the  distributor,  is  geared 
in  time  with  the  crankshaft.  The  distributor  shaft,  whether  of  the  battery  type 
or  magneto,  turns  at  Yi  crankshaft  speed,  as  it  takes  two  complete  revolutions 
of  the  crankshaft  to  fire  all  four  cylinders.  The  distributor  shaft  turns  at  Yt 
crankshaft  speed  because  the  shaft  has  a  four  lobe  cam  for  opening  the  inter- 
rupter points.  Therefore,  to  get  four  interruptions,  or  sparks,  for  two  revolu- 
tions of  the  crankshaft,  the  to  1  ratio  is  necessary  (two  revolutions  of  the 
crankshaft  turn  the  shaft  one  revolution). 

The  electrical  system  includes  a  starter  motor  for  cranking  the  engine,  a 
generator  for  charging  the  battery,  a  voltage  regulator  for  regulating  the 
charging,  and  switches  and  cables  for  connecting  the  various  units  of  the  S3^- 
tem.  See  the  Wiring  Diagram,  figure  6. 

Figure  6.  Buda  wiring  diagram  HP-217. 
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flOrVMl  Syttom 

The  fuel  tfvttm  dbuu,  pttpuea,  aod  regolatet  Ac  mixtor*  of  air  and  gas 

to  the  engine. 

The  fuel  is  pump  fed  from  the  fuel  tank  to  the  carburetor;  there  the  ga80> 
line  is  vaporized  by  the  rush  of  air  through  the  carburetor  as  it  is  drawn  into 
tfa«  ^rSndar  of  die  engine.  The  air  mail;  lnwrmr,  first  pass  through  an  air 
cleaner  to  reiBova  all  imputitiM  ittice  moat  ol  titaaa  are  abrasive  and  will  wear 
the  engine. 


Hfana  7.  Left  side  of  engine  with  cover  removed. 

In  the  carlwrator,  the  proper  amount  of  fuel  is  mixed  with  the  air  to  pro- 
duce a  powerfol  explosive  mixture.  The  rate  of  flow  of  the  fuel  and  air  mixture 
controls  die  aagiiie  speed. 

A  variable  speed  governor  antoniadcany  r^tdates  die  speed  of  the  engine. 

When  the  load  on  the  engine  increases,  the  governor  opens  the  throttle,  and 
will  not  allow  the  engine  to  operate  beyond  its  maximum  safe  speed.  Thereby, 
the  governor  maintaini  the  rate  of  operation  at  an  even  pace,  increacing  engine 
power  when  necessary  or  decreasing  it  to  the  minimum  requirements.  Figttre  7 
illustrates  and  shows  the  location  of  the  units  of  the  fuel  system. 


C11>  Lubricating  System 

Without  a  lubricating  ssrstem,  the  engine  would  not  run  for  long.  The  heat 
produced  by  friction  would  destroy  the  engine.  Oil  cushions  the  moving  parts 
from  each  other  and  carries  away  fine  particles  of  wear  which  are  cleaned  out  of 
the  oil  by  an  oil  filter.  A  high  velocity  oil  pump  provides  full  force  lubrication 
to  die  internal  workings  of  the  engine.  Figure  8  illustrates  the  lubricating 
ajFsteia. 


The  oil  pump  assembly  fits  in  a  recess  in  the  fisrwheel  end  of  the  crankcase, 
and  is  driven  directly  from  the  rear  end  of  the  camshaft.  Connection  to  the 
pressure  and  suction  passages  in  the  crankcase  is  made  by  hollow  dowels  and 
sealed  against  oiljeaks  hy  copper  aabestoe  guSM. 
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Figure  8.  Oil  flow  chart. 


The  oil  is  drawn  from  the  pan  through  a  floating  suction  screen  to  the  oil 
pump.  From  the  pressure  side  of  the  pump,  it  enters  a  drilled  passage  in  the 
ciankcase  casting  to  the  oil  pressure  reli«{  Vklve.  Here  excess  oil  is  by-passed 
to  the  oil  pan.  The  balance  of  the  oil  passes  on  to  the  main  gallery  line,  in  the 
crankcase.  From  the  main  gallery  line,  side  passages  are  drilled  to  the  main 
bearings,  oil  pressure  gauge  connectiORt,  And  idler  gear  stud.  FroOl  flie  main 
bearings,  the  oil  is  delivered  to  the  connecting  rod  bearings  by  means  of  the 
drilled  crankshaft.  The  piston  pin  receives  its  oil  through  the  rifle  drilled  con- 
necting rods.  The  cylinders  an  lubikated  bgr  oil  tittowa  from  the  eotUMctiltc 
rod  bearinga. 

From  the  main  bearings,  side  passages  lead  to  the  camshaft  bearings.  A 
supply  of  oil  is  delivered  to  the  idler  gear  hub  through  the  drilled  idler  gear 
shaft.  Oil  from  the  hob  of  lliis  gear  is  ttirawti  out  throofl^  drilled  holM  and  is 
picked  up  by  a  groove  in  the  rim  of  the  gear  where  it  passes  through  small 
drilled  holes  to  the  gear  teeth,  spraying  the  entire  gear  train. 


(12)  Cooling  Sytfom 

The  water  cooling  system  carries  off  the  excess  heat  from  the  engine  and 
holds  it  to  a  temperature  that  makes  for  cfiBcient  operation.  The  water  is  circu- 
lated, by  a  centrifugal  pump,  through  the  watsr  jadcct  and  ndiator  where  tiia 
cooling  takes  place.  A  fan  creates  a  draft  through  the  radiator.  See  figure  9. 


(131  Crankcote  and  Cylindor  Assembly 

The  crankcase  and  cylinder  assembly  is  a  one-piece  Ni-Chrome  semi-steel 
castii^  The  blinder  head,  fijFwbod  hoadoi^  timing  gear  Jtonaing,  and  oil  pas 
are  removable. 


(14)  Connoetinf  Rods  and  nttom 

The  connecting  rods  are  made  of  special  open-hearth  sted-heat  treated. 
The  I-beam  sections  are  drilled  throogtioat  their  entire  length  for  piston  pin 
lubrication.  Pistons  pins  are  a  special  case  hardened  alloy  steel.  The  pistons  are 
east  iron  with  four  piston  rings  placed  in  deep  and  narrow  ring  groovsg  wl^i 
aUow  a  mhitmum  wear  xA  the  tings  in  tiie  grooves. 
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fANKlT 
ADJUSTING  SCREW 


VOLTAGE 
REGULATOit 


OtAMCCASE  WATER 
DRAW  COCK 


f. 


STAtrnNO  MOTOR 


oil  PAN  DRAIN  PLUG 


OIL  LEVEL  STICK 


WATER  PUMP 


CIS)  Crankshaft  ond  Timing  Gear 

thm  ftBcronly  brg*  crankshaft  »  a  spadal  op«n4MHii11i  No.  104S  8.A.B. 

steel  forging — heat  treated.  The  five  main  bearings  are  located  between  every 
crankpin  throw,  and  at  each  end  of  the  crankshaft.  All  main  bearings  are  of  the 
"precWoa'*  type.  No  Muainib  leniiiiic^  or  fitting  it  mciwiiy  la  field  replace- 
ment. The  cnnkihaft  is  balanced  botli  itatiailly  (at  rest)  and  dynamically  (in 
motion). 

Tht  iiiainff  gmn  ws  made  hom  cast  iron  and  stedL  Tltis  adecfesd  oom- 
Uofttfon  of  metal  aiaiina  long  wear  and  qtdet  futming. 

CU)  ValvM 

The  inlet  valves  are  made  of  a  chrome  nickel  alloy  steel  and  the  exhaust 
valves  are  made  of  Silchrome  alloy  steel.  The  exhaust  valves  seat  on  caso- 
tnfdetMd  tings  iniOTted  in  flam  hloA.  Hut  valve  poili  rods  or  Bftais  an  tiie 
modiroom  tjp*  and  are  a  gray  iron  casting  wiA  cUlled  hsacte. 

(171  ComtlMfl 

The  camshaft  is  made  from  open-hearth  steel,  case  hardened,  and  runs  in 
four  bronze  bushings  which  are  pressed  in  the  crankcase.  Holes  are  drilled  in 
the  camshaft  beaifaigs  to  aUow  iMce  Isod  InlwiGatioo  from  Hnt  tSL 

(18)  Name  Plate 

Tlie  name  i^te  is  on  Ibt  tight  hand  ride  of  the  engine.  This  canieo  tlw 

engine  identifying  model,  serial,  and  B/M  numbers,  all  of  D^lidl  sboold  be 
referred  to  and  quoted  when  ordering  spare  parts,  etc. 

CI 9)  Master  Clutch 

This  is  a  Twin  Disc  C  S  110  single  plate  (17)  figure  10  dry  type  clutch 
«Uch  controls  power  from  die  engine  to  the  transmission. 

The  clutch  is  bolted  to  the  engine  flywheel  and  rides  on  the  high  speed 
spUned  drive  shaft  (3)  figure  11  of  the  transmission.  The  clutch  (6  figure  3) 
is  located  betwesM  ^e  en|^  and  transmisrion  widiin  the  beU 

Digitized  by  CjOOgle  Page  9 


ngiriiBi 

UMIVERSITY  OF  CALIFORMIA 


Paragraph  19 


PtflM  It.  Muter  dutch. 


The  drhriiig  frihte  (17)  figure  10  hae  frietioii  dieee  (1«>  flvMad  to  botfi 
TMe  plate  bolts  to  the  engine  flywheel.  Located  inside  the  recessed  section  of 
tfie  i^heel  and  mounted  on  the  splined  shaft  U  the  back  plate  (19).  Thte 
plate  Hae  a  favb  which  estMidt  Arottgh  fS»  MAof  <17)  md  0Mtfaif  plMe  (ID. 
The  transmission  end  of  Hie  hob  h  threaded  to  take  tfie  adjnMiaf  yoke  M- 
sembly  (14). 

ilie  fioaiiag:  plate  (IS)  le  located  next  to  tfie  uauiaieelon  dde  of  Hm 

driving  plate  (17).  This  plate  has  teeth  around  its  inner  circumference  which 
engage  teeth  on  the  back  plate  hub  when  assembled  in  position.  Through  theee 
teeA,  power  it  trantmftled  front  tfie  plate  to  the  hack  plate  hob.  The  floating 
plate  (15)  is  free  to  move  toward  or  away  from  the  driving  plate  (17),  but  its 
travel  ie  limited  by  the  driving  plate  on  one  aide  and  the  finger  levers  (9)  on 
the  other  tide.  Between  tfie  hack  plate  (19)  and  floattnc  fi***  tlS)  are  as- 
sembled six  release  springs  (18).  These  springs  hold  the  floating  plate  (15)  and 
back  plate  (19)  away  from  the  driving  plate  (17)  when  dateh  is  disengaged. 

Moulted  on  tiHe  adjmthig  yoke  (14)  are  fonr  finger  teveri,  (9)  the  ama  of 
which  attach  to  the  sliding  sleeve  (8)  by  lever  links  (7).  The  sliding  sleeve  hat 
the  throwout  collar  (2)  assembled  to  it  This  collar  (2)  has  two  lugs  which  an 
aOf^ged  hjr  the  throwoat  fork  (78)  figure  II.  The  fork  k  bolted  to  doteh 
hand  lever  control  shaft  (77). 

As  the  clutch  handle  is  engaged  the  sliding  sleeve  (8)  figure  10  movca 
towards  die  engine  causing  the  lever  Kite  (7)  to  raise  13m  ftiger  levers  (9). 
As  the  sleeve  end  of  tiie  lever  links  (7)  pass  imder  and  beyond  the  center  of  the 
finger  lever  pins,  the  dutch,  with  a  distinct  snap  felt  in  the  control,  engages. 

This  being  a  dry  type  chtteh  any  oil  or  grease  wMdi  may  c^ect  in  the  bdl 
housing  should  be  washed  out  with  gasoline  allowing  washings  to  drain  from 
bell  housing  through  hole  in  bottom  of  the  housing.  Oil  on  the  friction  discs 
(16)  may  cause  loss  of  power  on  accoont  of  slipping  chitdu 

If  clutch  does  not  pull,  heats,  or  operating  lever  jumps  cut,  adjustment  is 
necessary  at  once.  See  Master  Clutch  in  "Adjustment  Section"  for  adjustment. 

A  dnt^  which  te  allowed  to  sup  win  cause  friction  discs  to  glaxe  neces 
sitating  replacement.  WARNING:  Inspect  flexible  tube  to  clutch  shifter  yoke 
weekly.  Should  this  become  loose  or  broken  the  grease  would  enter  dntch  and 
cauie  yoke  to  bivn  out  from  lade  of  tabrieatibn. 
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120)  Maslwr  TraaMiibstM 

This  is  a  standard  fUft  pattern— Fuller  Model  S  U  truck  typt  ttansmission. 
The  transmission  has  a  gear  shift  lever  (31)  figure  11,  which  giv«s  operator  the 
following  selective  traveling  speed  range. 


The  trmwmlssion  is  atUched  to  the  engine  flywheel  housing  through  a  bell 
housfaig. 

Drive  for  the  transmission  is  provided  by  the  drive  gear  and  shaft  (3) 
figure  11  which  is  a  one  piece  part  supported  at  one  end,  by  a  ball  bearing  (76) 
(pilot  bearbg),  located  in  recessed  center  of  the  engine  flywheel  and  a  \>tM 
buring  (2)  in  front  of  transmission  where  shaft  enters. 

The  mainshaft  (5)  is  a  splined  shaft  supported  by  a  ball  bearing  (4)  inside 
racesa  of  drhre  gear  and  bearhig  (8)  at  rear  of  the  case  where  mafaislnft  extendt 
to  receive  main  jackshaft  drive  sprocket.  (8)  figure  12.  A  Double  Row  ball 
bearing  is  employed  at  this  point  to  take  pull  of  main  jackshaft  drive  chain. 

Two  sliding  gears  (6)  (7)  figure  II  for  tiM  sdeetioB  of  spoedi  at*  aw mbtod 
on  the  mainshaft.  (5).  Two  shifting  forks  (36)  (4S)  which  are  controlled  hf 
the  shift  lever  (31)  engage  these  gears. 

The  cotmtershaft  (15)  located  twlow  the  mainshaft  (S)  it  upportsd  bf  two 
ball  bearings  (12)  (22).  Upon  this  shaft  in  fixed  position  arc  the  drive  (14), 
first  (19),  second  (18),  and  reverse  (21)  speed  gear. 

Below  countershaft  assembled  on  stationary  stab  abaft  (26)  is  a  bronaa 
bushed  reverse  idler  gMur  (25). 

When  the  transmiaaion  is  shifted  one  of  the  sliding  gears  engages  a  conntMt^ 
diaft  gear.  The  power  flow  is  then  from  engine  through  tranamiision  itdrt 
shaft,  through  the  countershaft  to  mainshaft  on  which  is  assemUad  tte  driving 
sprocket.  The  engine  speed  is  reduced  by  the  transmission  to  the  various  speeds 
required  for  loader  operation. 

At  the  side  of  the  transmission  towards  the  feeding  end  of  the  loader  is  a 
combination  thnut  and  take-up  bolt  (4)  figure  12.  This  bolt  should  be  kept 
tight  against  tranamiailen.  If  tfda  is  aDowed  to  beeotne  looae  aa  trndne  strain 
is  put  on  transmission  and  bell  housing  by  the  drive  chain  poIL 

The  Master  Clutch  must  always  be  disengaged  when  slufting  gears. 

Hgare  12.  Chain  guard  removed  showing  transmission  drive  chain  from  powar 

unit  at  left  to  main  jack  shaft  at  right  


i%st  t2.7  fMt  per  ttin. 
Second  125.5  feet  per  min. 


Tl^     2M  ndtoa  par  br. 

Reverse  55.8  feet  per  min. 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


Digitized  by 


Paragraphs  21 — 22 


(2T)  Main  Drive  Chain  and  Guard 

Power  is  transmitted  from  the  transmission  to  the  main  jackshaft  by  a 
roller  chain  (13)  figure  12.  The  guard  (7)  housing  the  chain  is  oil  tight  and  has 
a  spring  snap  cover.  The  housing  contains  sufficient  oil  so  that  a  constant  oil 
bath  is  supplied  the  chain  and  sprockets. 

Assembled  on  the  jackshaft  is  a  patch  plate  (4)  figure  13.  This  has  slotted 
holes  in  it  and  bolts  to  the  guard  with  a  gasket  between  patch  plate  and  guard. 
When  engine  is  moved  to  adjust  chain  the  bolts  are  loosened  so  gtiard  moves 
with  the  power  unit.  Care  must  be  exercised  to  prevent  damage  to  gasket  in 
.  this  operation. 


The  main  jackshaft  (1)  is  an  alloy  steel  shaft  located  inside  the  chassis 
housing.  The  ends  of  the  shaft  extend  beyond  the  chassis  housing. 

The  main  jackshaft  is  the  main  drive  shaft  of  the  loader.  Upon  this  shaft 
is  assembled  all  the  parts  through  which  power  is  transmitted  to  all  power 
driven  units  of  the  loader. 

In  the  following  discussion  the  main  jackshaft  parts  are  taken  in  the  proper 
order  from  the  operator's  platform. 

a.  Drive  Sprocket 

The  drive  sprocket  (3)  is  on  the  operator's  end  of  the  shaft  and  is  located 
in  the  oil  tight  chain  guard.  The  main  jackshaft  is  driven  through  this  sprocket 
by  the  chain  from  the  Master  transmission. 

This  is  a  plate  type  sprocket  and  is  bolted  to  the  driving  hub  (2).  The  hub 
is  keyed  to  the  main  jackshaft.  When  replacing  this  sprocket,  only  the  bolts 
need  be  removed. 

b.  Bearings 

Three  ball  and  socket  self  aligning  bearings  (38)  (39)  (40)  support  the 
shaft.  One  is  located  each  side  of  the  chassis  housing,  the  third  near  the  center 
of  the  shaft.  The  bearings  have  four  parts,  a  base,  a  cap  and  two  bearing  halves 
which  are  babbitt  lined.  The  base  of  this  type  bearing  is  bolted  to  the  supporting 
frame  and  retains  the  cap  bolts.  The  shaft  lays  in  the  lower  half  of  the  bearing, 
the  second  half  lays  on  top  of  shaft.  The  bearing  cap  bolting  to  the  base  secures 
the  bearing  halves.  When  bearings  are  to  be  replaced  the  base  is  not  disturbed 
— only  the  cap  is  removed  which  permits  removal  of  bearing  halves. 

The  main  jackshaft  is  divided  into  three  groups  of  parts;  the  crawler  drive 
group,  the  hoist  drive  group,  and  the  bucket  line  drive  clutch  group.  In  the 
following  discussion  the  groups  and  parts  thereof  are  taken  in  the  proper  order 
on  the  shaft  starting  from  the  first  bearing,  the  end  of  which  extends  inside 
chassis  housing.  Identification  of  groups  is  from  operator's  platform. 

c.  Crawler  Drive  Group 

The  traveling  speed  clutch  (11)  is  a  three  jaw  hub  which  is  keyed  to  the 
shaft.  This  is  assembled  next  to  the  first  bearing  (38),  therefore,  this  hub 
together  with  a  collar  (25 A)  set  against  the  near  end  of  the  third  bearing 
prevents  end  play  of  the  shaft. 

The  principal  part  of  the  crawler  drive  group  is  the  crawler  clutch  shaft 
drive  gear  (12)  which  is  bronze  bushed.  This  gear  has  three  jaws  machined  in 
each  end  of  the  gear.  A  shifter  yoke — assembled  on  the  gear  connects  it  with 
the  crawler  speed  change  lever.  When  the  lever  is  in  one  position  the  gear  jaws 
mesh  with  the  traveling  speed  jaw  (11),  and  in  the  second  position  with  the 
crowding  speed  jaw  (IS).  This  gear  meshes  with  gear  (9)  figure  17  on  crawler 
clutch  shaft. 

The  crowding  speed  jaw  clutch  (15)  figure  13  is  a  hub  with  three  jaws  to 
which  is  bolted  a  plate  type  sprocket  (14).  This  assembly  is  free  on  the  main 
jackshaft  and  is  driven  from  auxiliary  transmission. 

The  auxiliary  transmission  drive  sprocket  (16)  is  the  next  part  just  beyond 
the  nMHfi  jackshaft  f  enter  bearing  (39).  This  sprocket  is  keyed. to  the  shaft. 


(22)  Main  Jacksiiaft 
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d.  Operation  of  Crawler  Drive  Group 

When  the  machine  is  operated  in  traveling  speed  the  crawler  speed  change 
lever  is  shifted  forward.  This  engages  the  drive  gear  with  the  traveling  speed 
jaw  clutch.  The  traveling  speed  jaw  clutch  being  keyed  to  the  shaft  rotates  the 
gear  at  jackshaft  speed.  When  the  gear  is  in  this  position  the  three  speeds  and 
reverse  of  the  Master  transmission  are  transmitted  direct  to  the  crawler  shaft. 

When  the  machine  is  operated  in  feeding  speed  the  crawler  speed  change 
lever  is  pulled  back.  This  engages  the  drive  gear  with  the  crowding  speed  jaw 
clutch. 

The  Gear  box  is  driven  by  the  drive  sprocket  (16)  on  the  main  jackshaft. 
The  speeds  are  decreased  therein  through  a  train  of  gears.  This  reduced  speed 
is  transmitted  by  chain  to  the  crowding  speed  jaw  clutch.  When  the  gear  is  in 
the  crowding  speed  position  the  crowding  speed  jaw  clutch  and  drive  gear 
rotates  at  a  reduced  speed  while  the  main  jackshaft  operates  at  the  high  speed 
as  transmitted  direct  from  the  Master  transmission. 

•.  Heist  Drive  Group 

This  group  is  in  two  separate  halves.  First,  or  female  half,  is  a  bronxe 
bushed  hub  with  two  sprockets  (18)  (18A).  The  female  half  of  the  cone  clutch 
is  assembled  on  the  far  end  of  the  hub.  This  half  is  free  on  the  jackshaft.  A 
chain  runs  from  the  first  sprocket  up  to  the  sprocket  on  the  handwheel 
control  shaft  (3)  figure  16.  The  second  chain  transmits  the  power  down  to  the 
hoist  unit. 

The  second  half  (23)  figure  13  is  the  male  portion.  To  this  half  of  the  cone 
clutch  is  riveted  the  renewable  lining  (22).  This  half  of  the  clutch  is  keyed  to 
the  jackshaft  but  is  permitted  free  horizontal  movement.  A  shifter  yoke  (24) 
assembled  on  this  half  connects  to  the  hoist  lever. 

f.  Operation  Hoist  Clutch 

The  female  section  being  free  to  rotate  on  the  jackshaft  may  be  turned  by 
the  handwheel  control  through  the  first  chain  on  the  hub,  which  in  turn  operates 
the  hoist  through  the  second  chain.  This  part  of  the  operation  comes  into  play 
when  boom  is  being  lowered  by  hand. 

The  male  section,  being  keyed  to  the  shaft,  rotates  at  jackshaft  speed.  When 
the  jackshaft  is  rotating  with  the  Master  transmission  in  first  speed  and  the 
hoist  clutch  lever  is  pushed  forward  the  driving  half  of  the  clutch  engages  the 
free  half  which  in  turn  operates  hoist  and  raises  the  boom.  When  the  Master 
transmission  is  in  reverse  and  hoist  clutch  is  operated  as  above  the  boom  is 
lowered. 

No  adjustment  is  required  for  this  clutch.  However,  if  the  clutch  slips  the 
linings  may  have  become  greasy.  In  this  case  the  linings  should  be  washed  with 
gasoline. 

The  clutch  should  be  inspected  once  a  month  so  lining  may  be  renewed  be- 
fore  rivets  become  exposed  and  score  female  half  of  clutch. 

q.  Conveyor  Drive  Clutch  Group 

This  clutch  Group  (43)  is  on  the  main  jackshaft  next  to  third  bearing  out- 
side chassis  housing,  opposite  operator.  The  driven  portion  (33)  is  a  sprocket 
and  hub  with  three  jaws  and  is  free  on  the  shaft.  The  driving  portion  (35)  is 
a  hub  with  three  jaws  which  is  keyed  to  the  shaft  but  permitted  free  horizontal 
movement.  Through  a  shifter  yoke  (36)  assembled  to  the  hub  it  is  connected  to 
the  bucket  line  clutch  lever. 

This  clutch  should  be  engaged  only  when  Master  Clutch  is  disengaged. 

The  Conveyor  is  operated  only  in  first  speed. 

Under  no  circumstances  is  the  clutch  left  in  engaged  position  while  the 
machine  is  being  operated  in  reverse  speed.  If  clutch  is  left  engaged  the  jaws 
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FcNTograph  23 


(231  Gear  Box 

The  Gear  box  reduces  the  speed  of  the  crawlers  in  the  loading  operation. 

Twdv*  speeds  •re  avaibtile,  ruiKinK  from  2M  feet  par  ndntite  to  8S  J6  feat 
per  minute.  The  speeds  are  made  available  by  shifting  gears  (IS)  figure  14 
within  the  transmission  and  by  changing  gears  (9),  (12)  on  the  side  of  tfw 
tfuiBinlsilon.  The  ipeed  fsnge  and  maCliod  of  duun^iiiF  Oean  is  niveii  mdw 
section,  "Determining  Proper  Crowding  Speed." 

The  Gear  box  is  mounted  on  sloping  back  of  chassis  boosiag  under  croia 
brace  el  superstructure  center  support. 

The  lower  diaft  (1)  cxtenda  hejrond  botfi  Mm  til  tranaiiilaakm  bos  and  is 

supported  by  a  bronze  bushed  bearing  (6)  on  each  side  of  the  box. 

Outside  of  the  box  opposite  operator's  platform  is  the  sprocket  (2)  •wbkih 
drives  the  gear  box.  This  sprodcet  is  Iceyed  to  die  gear  box  drive  shaft  Indde 

the  box  assembled  on  a  single  bronze  bushed  sleeve  are  two  gears  (22)  (23)  and 
the  crawler  speed  drive  sprocket  (25).  The  shaft  also  extends  outside  of  the 
gear  l»oz  towards  operator  to  receive  om  of  the  change  gears  used  to  ol»tain 
speeds  wiAin  the  operating  range. 

The  upper  shaft  (14)  in  the  box  is  supported  in  bronke  bushed  bearings  (6) 
(7)  on  each  side  of  box.  The  shaft  extends  beyond  the  box  only  on  the  opera- 
tor's side  to  receive  the  second  change  gear  dsed  to  obtain  speeds  within  the 
operating  range.  Assembled  on  this  shaft  is  a  two  gear  cluster  (15).  The  cluster 
is  keyed  to  the  shaft  but  permitted  horizontal  movement.  A  shifter  yoke  (19) 
attaclMd  to  the  shifter  lever  engifss  ISm  gear  dnstsr. 

Rfwre  14.  Gear  box. 
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1241  Op«ratioa  of  Gear  iox 

The  Qeur  box  has  power  tmutmitted  tfarcm^  it  only  in  tiw  loading  opera- 
tion. When  the  loader  is  traveUng  the  macUiiMT  of  tfala  unit  it  in  motimB,  but 
no  power  ia  put  throngh  it. 

To  pat  ft  in  openddii  the  cfawler  speed  change  lever  is  pulled  ottt  all  tibm 
way  to  obtain  the  slow  «peed  and  pushed  in  all  the  way  for  the  higher  speed. 
Two  crowding  speeds  are  available  with  each  comlnnation  of  removable  gears. 

Thib  power  flow  Whm  udng  this  gear  box  ii  as  fellows  (See  arrows,  figure 
14):  The  power  is  transmitted  by  the  gear  box  drive  sprocket  on  the  main 
jackshaft  to  driven  qirocket  on  the  lower  shaft  of  the  gear  box.  The  lower 
■Ml  rotates  Ae  upper  shaft  Hiront^  the  change  gears  wUdi  are  out^e  of 
case.  The  upper  shaft  to  which  the  sliding  gear  cluster  is  keyed  rotates  the 
fieeve  assembled  on  the  lower  shaft  when  either  of  the  gears  are  in  mesh  with 
eUber  of  the  gears  on  the  deeve.  The  sproefeet  on  tiie  sleeve  dtives  down  to 
the  crowding  speed  jaw  clutch  on  the  main  jackshaft.  Since  the  crawler  clutch 
ditft  dfiva  gear  la  engaged  with  the  crowding  speed  jaw  clutch  the  gear  trans- 
mits tiw  reduced  speed  to  the  crawler  dnich  riiaft 

Tht  shifting  of  the  gear  box  wiU  be  easier  if  tihc  tenrioa  is  relieved  by  dit-- 
tlie  crawler  steering  levers. 

Hfare  15.  Power  hoist 
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(25)  Heist 

The  power  hoist  function  is  to  raise  or  lower  die  convejror.  It  is  power 
operated  for  raising  and  lowering.  It  may  also  be  lowered  by  hand.  See  Fig.  16. 

The  hoist  is  mounted  below  the  main  jackshaft  and  towards  the  power  unit 
end  within  the  chassis  housing.  The  hoist  is  a  worm  gear  unit  enclosed  in  an 
oil  tight  case.  The  gear  shaft  (9)  figure  15  is  extended  through  the  rear  of 
chassis  housing,  and  upon  this  extended  section  the  drum  (10),  (11),  (12)  is 
mounted.  The  end  of  shaft  is  supported  bjr  a  bracket  to  wMeh  is  bolted  a 
babitted  outboard  bearing  (13). 

The  worm  shaft  (6)  is  the  driven  shaft.  A  sprocket  (7)  is  assembled  on 
the  outer  end  of  this  shaft  and  ia  driven  by  the  aeeond  ^pradwt  on  tlic  feoaale 
*■  half  of  the  cone  clutch. 

The  one  piece  cable  used  for  hoisting  is  run  through  the  drum  in  such  a 
manner  tturt  no  anchoring  is  necesiaiy  tt  the  dmm.  The  dram  face  is  divided 
in  the  centw  by  a  plate  (11)  to  pt«v«nt  tiw  two  strands  of  cable  from  bdng 
fouled. 

The  drum  should  be  to^acted  occarionafly  to  main  w  the  cablet  are 

wound  evenly  on  the  drum.  Care  should  be  taken  when  lowering.  Do  not 
contmn*  the  loweraigoperation  after  the  scraper  is  on  tk_e  p<^veji|pnt  and  the 
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Flqar*  16.  Handwheel  hoist  assembly. 

cables  have  become  slack  This  will  cause  the  cable  windings  to  loosen  on  the 
aruni  aiMi  wiu  reiuit  n  umvmi  wnsmg  wbm  wm  couvvjnM  m  icun  nuMo. 

As  the  conveyor  is  raised  or  lowered,  the  flani;<'d  wheels  on  the  convevor 
pivot  thtft  ride  up  and  down  the  tracks  at  the  top  of  the  chassis  suDerstroctare. 
WiA  die  loader  in  operating  posilton  the  finiit  of  raising  elevator  Is  reached, 
«^en  the  flanKed  wheel  comes  to  the  upi>er  end  of  the  tracks.  Likewise,  the 
Umit  on  lowering  the  elevator  is  reached  when  the  flanged  roller  is  at  the  lower 
end  of  At  tradB.  TUs  nNljr  oeenn,  bowavir.  as  ibe  spiral  «id  aaaiMr  wwM 
be  several  inches  behnr  pavenasBt  lewd  If  the  lower  Bailt  of  llie  dewHor  travel 
were  reached. 

(261  Crawler  Clutch  Shaft 

The  crawler  clutch  shaft  (U)  figure  17  transmits  power  for  traction  and 
Hm  daldies  (4A)  assemblsd  h«rsc«  are  also  naad  for  slasrlng  tfM  loader. 

This  shaft  is  located  below  and  a  little  forward  of  the  main  iackshaft  in 
die  chassis  housing  and  is  monnted  in  two  ball  and  socket  bearings  which  are 
oniaide  of  iMMMlnc. 

The  diaft  b  gear  driven,  the  gear  (•)  muUag  widi  the  ctairiir  datdi  Aaft 

drive  gear  on  the  main  jackshaft. 

Two  identical  clutches  (4A)  and  brakes  (SA)  are  assembled  on  this  shaft, 
one  for  driving  or  braidttg  each  of  tits  crawlers.  Bolli  the  clutches  and  bnlisa 

are  of  the  external,  split  band  contracting  tirpe. 

Each  clutch  assembly  consists  of  two  functional  parts— the  driving  half  and 
the  driven  half.  The  driving  half  receives  power  from  the  clutch  shaft  and 
transmits  the  power  through  friction  to  the  driven  half  vriUdl,  In  torn,  drives 
the  reduction  sprockets  on  the  crawler  oscillating  shaft. 

The  driving  half  is  made  up  of  the  following  parts: 

(a)  The  chttch  carrier  (I)  whidi  is  keyed  and  set  screwed  to  tlM  eltttcb 

shaft  .  This  is  actually  the  foundation  of  the  driving  half  of  the  dutch 
as  all  other  parts  of  this  half  are  mounted  on  or  attached  to  the  carrier. 

(b)  The  friction  clutch  bands  (10)  which  are  not  rigidly  atUched  to  the 
cairlsf,  bvt  an  hsid  in  prapsf  position  bjr  tte  carHw. 

(e)  The  clutch  Itveia  (7)  filiidi  are  tied  to  the  brads  throogh  adjnstiat 

bolts  (3). 

(d)  The  shifter  collar  (21)  which  is  connected  to  the  dutch  levers  through 

the  togi^  tfafes  (6X 
The  driven  half  of  the  clutch  assembly  consists  of  a  combination  clutch  and 
brake  drum  (12)  with  driving  sprocket  attached.  This  unit  is  broiue  bushed 
and  tms  frs^  in  ^  Aaft. 

CilC^  D       IB  Original  from 
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Figare  17.  Crawler  clutch  shaft. 

(27)  Operation  of  Crawler  Clutches  and  Brokes 

When  the  clutch  operating  lever  i«  engaged,  the  shifter  collar  is  moved 
toward  die  cfaitdi.  Thk  niotfcm  cavMi  t!ie  loggl*  Hnln  to  iiiov«  1^ 
Outward  resulting  in  the  band  halves  contracting  tightly  around  the  clutch 
drum.  The  friction  developed  causes  the  drum  to  rotate  and  transmit  power  to 
dw  cnwlar  OMfflatbig  dtaft 

With  the  crawler  clutch  engaged,  the  brake  bands  fit  loosely  around  die 
brake  drum  and  develop  no  braking  action.  When  the  crawler  clutch  is  disen- 
gaged and  a  downward  pressure  is  exerted  on  the  clutch  operating  lever,  the 
brake  bands  contract  and  exert  a  braking  effect  on  the  drum.  This  ttopi  att 
drives  from  the  clutch  through  to  the  crawler.  Steering  of  the  loader  ia  accom- 
pliahed  by  braking  the  drive  to  one  crawler  while  power  ia  applied  to  the  other, 

TIm  pogMon  of  the  atoariDg  lovon  wMm  neidier  the  ctnfe^  or  bcalw  ia  «»• 

gaged  is  neutral  position.  With  these  assemblies  in  neutral,  the  rest  of  the  dfhrea 
in  the  loader  can  be  in  operation  without  moving  the  machine. 

(28)  Oscillating  Shaft 

This  shaft  (2)  figure  18  carries  the  greater  part  of  the  weight  of  the  loader 
and  pfovidia  die  pivot  tor  crawler  eoeiltedoB. 

This  shaft  is  located  below  the  clutch  shaft  in  bottom  of  chassis  housing. 
The  shaft  extenda  beyond  each  side  o{  the  chaaaia  and  sets  in  bracketa  (3) 
figure  18  on  each  crawler  frame. 

Mounted  on  the  shaft  inside  the  chaaaia  hooafaac  are  two  aprodcet  clusters 
(7)  figure  18  which  are  bronze  bushed.  Theac  are  hdd  in  podtion  acainat  tlie 
chassis  frame  by  two  set  collars  (6). 

nnen  nw  woer  n  operamig,  power  ia  traiiemmeo  oy  cuain  mnn  nw 

crawler  clutch  sprocket  to  the  larger  sprocket  of  the  cluster.  The  power  then 
flows  to  the  crawler  final  drive  by  a  chain  running  from  the  small  sprocket  of 
the  dw$er. 
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Plfw*  If.  Crawler  parti. 


1291  Cnmwlwr  irwn* 

There  art  two  crawler  frames  on  the  loader.  Each  are  constructed  aUk* 
but  are  oppodta  hand.  Into  these  frame*  are  assembled  all  the  parts  of  <1m 
crawlsr  wit. 

The  frames  (1)  figure  19  are  fabricated  of  channels  and  plates  electric 
welded  throughout.  The  bearing  bases  (4)  for  the  drive  end  are  electric  welded 
to  the  frame.  Near  the  take-up  end  are  welded  two  lug  angles  (10)  figure  22 
to  which  the  parallelogram  type  axle  attaches.  Near  the  drive  end  assembly  the 
oscillating  shaft  attaches  to  the  top  of  crawler  frame  by  a  bracket  (3)  figure  19 
which  has  slotted  holes  to  provide  crawler  drive  chain  adjustment. 
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(30)  Crawler  Drive  Sprockels 

Tbt  mwl«f  drive  wpeedkvt  end  ceeiikr  head  tpeotki&t  pradd*  fbe  lliul 
delve  for  tlie  cttmkm.  Betfi  sprockets  ere  fc^red  to  IIm  drive  iheft. 

The  drive  sprocket  (8)  figure  21  is  located  outside  of  the  frame  towards  the 
center  of  the  loader.  The  crawler  head  sprocket  (5)  figure  22  ii  located  in  the 
center  of  the  fnme.  The  dult  to  «Mcb  tfieee  eprodceli  tie  ■■iinitilid  b 
mounted  in  two  bronze  bushed  ball  and  socket  bearings.  The  beadnga  ere  hM 
by  caps  which  bolt  to  the  bases  welded  to  the  crawler  frame. 


8  3 


FIgare  21.  Crawler  final  drive. 


(31)  T.U.  Shaft 


The  crawler  take>up  shaft  (11)  figure  20  on  which  the  crawler  traction 
wheel  k  eieemUted  ie  movable  for  ad joitliig  die  oawler  treads. 

The  shaft  is  bolted  into  the  two  take-up  bearings  (4).  The  take-up  bearings 
are  supported  between  the  lips  of  the  crawler  frame  channels  (1).  Two  take-ap 
bolts  (12)  are  assembled  through  tiu  bearings  and  shaft  with  Ae  heads  of  Hm 
bolts  outside  ^  take^  fixed  bar  i3% 

The  take-up  bolt  heads  are  held  in  position  with  bolted  fade  ptatca  to  pre- 
vent crawlers  from  becoming  loose  through  vibration. 

When  making  this  adjustment  alignment  must  be  carefully  checked  so 
traction  wheel  and  crawler  links  will  not  chafe.  Measurs  ft«n  same  point  on  tiie 
tidce-itp  bearing  to  a  point  on  the  fixed  bar.  This  measarenent  anist  be  the 

Ge  on  both  sides  of  the  take-up. 
i^lif^  Original  from 
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(32)  Tread  Rolkrt  and  Shaft  Assemblies 

The  crawler  tread  roQera  (S)  figure  22  topport  the  btdk  el  ^  machine 

weight. 

Six  crawler  tread  rollers  are  aseembled  in  each  crawler  frame.  The  shafts 
(6)  are  hdd  to  the  tinder  tide  of  the  frame  in  saddle  aliaped  keepeni  <7>  br  V 

bolts  (21). 

Along  both  sides  of  the  frame  on  the  bottom  lip  of  the  chai^nel  are  bolted 
goard  idates  (0)  wUefa  prevent  stones  from  working  in  between  tiead  roHers 

and  tread  links.  As  the  tread  rollers  become  worn  the  clearance  between  the 
tread  links  and  the  guard  plates  will  decrease.  When  the  guard  plates  begin 
to  be  seoMd  the  ttead  mUcra  sl»iild.be  rebabitted  and  new  shafts  fautaUed  if 
necessary. 

C33)  Spring  Idler 

The  spring  idler  (6)  figure  19  on  each  crawler  supports  the  crawler  tread 
and  ai^  in  maintairing  tsturion.  The  spring  idler  pernto  tread  tsadon  to  re- 
llsve  fai  the  event  tiiat  stones  should  pass  between  treads  ItnlBs  and  sprodnt 


This  idler  is  mounted  on  die  top  of  the  crawler  frame  with  the  flanged 
roller  (7)  towards  the  crawler  drive  end. 

The  assembly  is  a  pivoted  bar  steel  arm  into  which  a  4"  single  flanged 
foUBr  is  asasmMe4  The  idler  is  aethratad  bjr  a  tsnsioii  qchig  (10). 
C34I  TrMdt 

The  crawler  treads  are  endless  chains  upon  which  the  machine  is  propelled. 

The  treads  have  41  links  which  are  held  together  with  T  head  pins  which 
are  secured  by  cotter  pins. 

The  tread  links  have  rectangular  holes  (25)  figure  21  through  the  face  to 
allow  sprocket  teeth  to  force  out  obstructing  material  thus  making  them  self 
cleaning. 
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The  face  of  the  tread  hak*  alio  have  two  holes  (26)  in  them  ao  grouaem 
may  be  bolted  to  thMl. 

Caution:  Every  two  weeks  the  crawler  T  head  pins  should  be  inspected  and 
any  lost  or  worn  cotter  pins  replaced.  Failure  to  do  this  may  result  in  broken 
T  head  pint  and  possiUe  parting  of  dM  traad. 

Keep  crawler  in  proper  tension  as  instructed  in  chain  adjustment  section. 
F«flat«  to  do  tiiit  wiU  canM  •acasaiTt  wotr  to  traad  roltor  fttngiE. 

C35I  Pull  Am 

The  push  arm  (5)  figure  23  transmits  thrust  from  the  chassis  sabOltWilan 
to  the  feeding  end  of  the  conveyor  frame.  The  push  arm  is  fabricated  of  diitt- 
ndi  and  plates  electik  voided  into  a  froano.  Ttie  tnmt  b  bolted  to  lim  foot  end 
of  the  elevating  convegpor  frame.  A  diift  k  welded  in  die  chaada  and  oi  poA 
arm  fot  connection  to  the  daaaaia. 

The  chassis  end  of  the  push  arm  conneeti  to  flM  diassis  by  fitting  into  two 
"U"  shaped  brackets  (2)  on  the  chassis  superstructure.  Two  lock  pins  (5A) 
which  are  chained  to  the  frame  to  prevent  them  from  being  lost,  lock  the  shaft 
In  liM  "IT*  shaped  brackets.  Tbio  ooBMOctioB  fbnno  a  pivot  alkrwinc  vertical 
movement  of  the  elevating  cooToyor. 


A  pletfonn  is  pranded  on  tibo  poA  ans  ot  ttttt  of  scnqper  ibr  the  coBvoai> 
cnce  ot  anyone  ,wialiinf  to  observe  operstUm  of  feed  end. 
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Figar*  24.  Spiral  feeder. 


CM)  Spiral  Assembly 

The  spiral  unit  Figure  24  breaks  up  the  snow,  brings  it  to  and  feeds  the 

Tbe  qiinl  mk  b  a  itMl  frame  whh  i^eRl  linia,  wiAdtd  to  a  mIm  Imtiida- 

tion.  To  the  tab*  ^)  at  At  centtr  are  aaMiiibled  paddle*  (12)  wbSsh  aid  la 
propelling  snow  to  the  conveyor  (7). 

The  paddUw  an  renewable  and  should  be  replaced  at  once  should  they  ba- 
oooM  loft  or  bvdBM  ^ice  they  aid  in  foatfag  tbe  belt 

A  double  yitBk  ipiral  axtcndi  Hm  hSl  mtOnk  of  tiba  laed. 

Kanawatia  aoldied  wwting  aldpa  (It)  am  bc^tad  to  tfia  apiral  tin*  09% 
The  wearing  str^  are  notdiad  to  ^*  breaUac  aad  taariag  effect  to  tlie  wia- 

drowed  snow. 

The  wearing  strips  should  be  renewed  as  soon  as  teeth  wear  away.  New 
htibm  ahaoid  alway*  ba  oaed  «Mi  new  waaxiac  strips.  Wearias  atrip*  art  ia 
segments  so  that  ahoold  aooM  aeetioa  wear  aiore  rapidly  oaly  tibat  aegaieat  need 

be  replaced. 

The  spiral  assembly  is  supported  at  each  end  by  stub  shafts  (1)  (14)  Bgure 
25  keyed  and  set  screwed  in  the  tube  foundation.  The  shafts  are  mounted  in 
ball  and  socket  bearings  (3).  The  bearinga  are  bolted  to  anglea  oa  die  iaaide 
of  the  scraper  side  plates. 

On  (opposite  operator's)  side  of  Ik*  loader  tta  Aaft  azteaite  through  the 
•en^  rid*  plaie  to  nesive  Aa  final  drive  qiracket  (13). 

(Warning)  Wearing  strips  should  be  watched  closely.  When  they  wear  at 
afliy  point  near  the  f ranle  they  should  be  renewed  immediately.  Damage  to  frame 
rial  wQI  Tcsnh  la  a  oo*^  areldtaf  Job  or  coaiplete  raaewaL 


The  spiral  drive  transmits  power  to  the  spiral  coonterahaft  (8)  figure  26. 
The  eOBveyor  drive  chain  idler  sprocket  (5)  figure  29  on  the  (nvot  shaft  has  a 
eecond  sprocket  welded  to  the  hub.  The  drive  chain  runs  from  this  sprocket 
which  is  driven  by  conveyor  drive  chain,  to  the  spring  release  sprocket  (10) 
figor*  26  on  til*  aplral  drive  countershaft.  This  chain  is  provided  with  a  apriag 
take  19  sprockst  aioaated  ia  the  chain  guard  for  keeping  the  chaia  property 


C37)  Spiral  Drive 
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1*.  Overload  RelMM  Sfvoeket, 


I3tl  Spiral  Driv*  Ctt«if*rtlra#» 

The  spiral  drive  countershaft  (8)  Rgure  26  transmits  power  through  the 
final  apirai  drive  chain  to  the  spiraL  Upon  this  abaft  ia  aaaembled  the  apring 
releaae  sprocket  (10). 

This  shaft  is  located  over  the  push  arm  platform  (opposite  operator).  It  k 
mounted  in  two  attf  aWgning  bell  and  socket  bearings  (3). 

The  kmer  end  of  tlie  spind  drive  dudn  gnard  is  bdtted  to  a  bearing  patab 
l^te  (9)  which  rides  on  tiie  countershaft  between  the  spring  releaae  iproelBet 
and  a  set  collar. 


(39) 


Digitized  b> 


Overload  Release  Sprocket 

This  is  a  safely  dsvke  dedpied  to  protect  the  spiral  and  si^ral  driviiig 
machinery  from  tenags  iHien  tile  Spiral  encounters  an  ov^bad.  Such  over- 
loads are  usually  caoasd  ikSsm  by  a  fondgn  object  in  the  sno«r  or  by  the  bottom 
side  of  the  spiral  coming  in  contact  witii  die  pavement  or  a  formation  of  ke  on 
tils  pavement.  When  an  overload  occurs,  the  qprocket  alternate  releases  and 
resets  evwy  iialf  revolution  until  the  overload  k  relieved. 

The  rdease  sinocket  assembly  conrista  of  two  main  parts  Le.,  tile  driving 
sprocket  and  the  hub  assembly.  The  hub  assembly  (13)  figure  26  is  keyed  to 
the  spiral  drive  countershaft.  The  driving  sprocket  (10)  is  free  to  rotate  on  the 
silaft  Power  is  transmitted  from  tiie  sprocket  to  tiie  hob  through  rollers  (15) 
attached  to  the  hub  which  engage  cams  (12)  on  the  sprocket. 

The  principle  of  operation  of  the  release  sprocket  is  as  follows: 
The  driving  sprocket  is  not  rigidly  attached  to  the  shaft  Tlds  sprocket  haS 
two  cams  (12)  riveted  to  the  face  of  the  sprocket,  one  diametrically  opposite 
the  other.  When  in  driving  position,  the  rollers  engage  the  recessed  portion  of 
tiie  cams  and  are  held  in  tiie  recess  by  pressore  of  tiie  tension  springs  (16). 
When  an  overload  occurs,  the  springs  compress  permitting  the  rollers  to  dis- 
engage from  the  recess  and  ride  past  the  cams.  At  one-half  revolution  of  the 
spiocltet  after  disengaging  the  aims,  tiie  roners  reengage  tiie  cam  teGcsses 
causing  the  hub  to  again  rotate  if  the  overload  has  been  relieved.  If  the  over- 
load is  still  present,  the  assembly  alternately  trips  and  resets  imtil  the  overload 
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Figure  27.  Scraper  assembly  (rear  view). 

(40)  Scraper 

The  scraper  assembly  (1)  figure  27  is  located  at  the  foot  end  of  the  elevat- 
ing conveyor,  directly  behind  the  feeding  spirals.  Its  function  is  that  of  obtain- 
ing a  uniform,  clean  pickup  of  snow. 

The  scraper  is  fabricated  of  plates  and  angles  welded  into  a  one  piece  unit. 
At  the  rear  of  the  scraper  is  an  opening  for  the  feeding  of  the  conveyor. 

Along  the  front  lower  edge  is  a  renewable  scraper  blade  (8)  figure  24  and 
renewable  teeth  (9)  which  may  become  worn  through  contact  with  the  pave- 
ment. The  teeth  mounted  on  the  scraper  blade  facilitate  breaking  up  of  hard 
packed  snow  or  ice. 

This  unit  cleans  a  width  of  8'-!"  and  is  pivoted  at  the  foot  end  of  the 
elevating  conveyor  frame  for  clean  up  control. 

While  operating  the  scraper  teeth  are  held  so  that  they  engage  the  win- 
drows as  close  as  possible  to  the  pavement.  Usually  about  •  The  scraper  is 
held  in  any  given  position  by  the  hand  operated  worm  gear  unit. 

The  adjustable  scraper  is  needed  so  the  operator  may  control  the  clean  up 
and  also  raise  the  blade  if  it  contacts  obstructions  in  the  pavement. 


(41)  Shoes 

The  scraper  (1)  figure  27  is  equipped  with  two  adjustable  shoes  (2),  one 
located  on  either  side  and  to  the  rear  of  the  scraper.  These  shoes  carry  the 
weight  of  the  conveyor  foot  end,  and  ride  the  surface  of  the  pavement. 

The  shoes  are  pivoted  in  the  center  with  an  adjusting  bolt  at  the  rear  end. 
These  are  adjusted  to  maintain  proper  relationship  of  feeding  end  to  the  ground 
for  best  clean  up  control.  These  shoes  are  used  in  conjunction  with  the  scraper 
control.  (See  fourth  paragraph  under  "Starting  Loader"  for  proper  adjustment.) 
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(42)  Curb  Guard 

TIm  cnrb  guard  (3)  <igiic«  27  li  a  baavy  iMur  iind  to  tiiSbme  ei  acraper. 
The  purpose  of  these  are  to  gauge  distance  when  opwaling  next  to  a  curb. 
Secondly,  the  curb  guard  protects  the  scraper  wings  (4)  as  it  holds  the  wing&a 
fixed  distance  from  the  curb.  When  cnrb  guard  is  running  along  curb  machine 
should  not  be  forced  toward  curb  ao  guard  ruba  heavily  againat  curb. 

(43)  Footshaft 

The  footshaft  (5)  figure  27  is  assembled  in  the  feecHaif  end  of  conveyor 
frame.  The  belt  chain  sprockets  (6)  and  belt  pulley  (7)  are  assembled  on  this 
shaft.  Both  the  pulley  and  sprockets  revolve  freely  on  the  shaft.  The  foot  shaft 
is  stationary  and  is  held  in  solid  bearings  (8)  wMi  titit  lodcad  set  screws  on 
both  sides  of  conveyor  frame.  This  shaft  may  be  removed  from  the  tail  pulley 
through  holes  provided  for  this  purpose  in  the  push  arms  an(}  scraper  side 
plates. 

(44)  f^tshaff  Pulley  Scraper 

At  the  rear  of  the  tail  pulley  mounted  on  the  cover  pan  is  a  scraper  (9)  to 
keep  ice  from  building  up  on  tail  pulley.  The  tail  pulley  must  be  Infit  free  of  ice 
otherwise  the  ice  will  raise  belt  causing  damage.  Ice  may  freeze  on  tail  pulley 
forcing  uprun  belt  chains  against  cover  angles  at  foot  end  causing  hard  starting 
and  premature  chain  wear.  There  are  two  plates  to  the  scraper,  doe  eadi  aide 
of  machine  center  line.  Each  plate  is  held  by  two  J^"  bolts.  The  scraper  edges 
should  not  touch  pulley  at  any  point.  A  1/16"  clearance  will  serve  to  keep 
pulley  dean.  Snow  which  accumulates  from  the  scraper  should  not  be  ^Darned 
to  build  up  and  lay  so  it  will  freeze.  A  snow  hoe  is  provided  so  this  area  may 
be  cleaned  easily.  The  snow  should  always  be  cleared  away  if  loader  is  to  lay 
Idle  for  sometime. 

(45)  kit 

The  conveyor  belt  (4)  figure  28  is  28"  wide  with  2"  high  angle  cleats  (5) 
wemced  about  19"  apart.  The  belt  is  assemUed  between  two  atranda  of  continu- 
ous roller  chain  (1).  The  belt  carries  the  snow  and  the  chains  provide  positive 
drive.  All  bolta  in  belt  assembly  are  riveted.  (Note)  These  bolts  may  become 
lootc  tiienfore  it  is  good  practice  to  dtadi  over  theie  once  a  teaaon,  retigbtea 
and  rerivet  tfioea  wtdeh  hare  become  looae. 


n«Mre  2t.  Vkm  up  conveyor  belt 
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the  belt  chains  ride  on  replaceable  wearing  strips.  These  strips  should  be 
checked  weekly  and  replaced  when  the  inner  edges  of  the  chain  side  bars  show 
wear,  Fdlort  te  n^lM*  the  Mdpt  may  raralt  in  an  mdf  rspUcewwat  oE  the 
bdtdiaina. 

C4«]  Pivot  Sliafl 

The  conveyor  is  carried  1»y  two  ctab  shafts.  On  the  operatof^i  dte  the 

shaft  (1)  figure  29  fits  through  a  structural  bearing  into  a  bearing  on  the  con- 
veyor frame.  The  shaft  is  held  in  place  by  a  bolt  through  the  bearing  and  shaft. 
A  donlila  Singed  raOer  (2)  h  nunnted  on  Ob  ahaCt 

Opporite  operator  die  diaft  (3)  fits  llmmgli  two  attuttuiai  bearfaiga  into  a 

bearing  on  the  conveyor  frame.  The  shaft  is  held  in  place  by  two  bolts  through 
the  structural  bearings.  A  double  flanged  roller  (2)  and  the  conveyor  drive 
dudn  idler  aprodM  (5)  are  momted  on  tbh  ibaft. 

As  ttie  elevator  is  raised  and  lowwad  it  ridei  mi  tfie  supewmietnre  trvdks 
through  the  double  flanged  rollers. 

If*  Ffvot  Siiaft. 
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Figure  31.  Conveyor  discharge  baffles. 


(47)  Head  Shaft 


The  head  shaft  (1)  figure  30  is  the  drive  end  of  the  conveyor  and  discharge 
point  for  snow. 

On  the  head  shaft  are  mounted  two  sprockets  (9)  which  drive  the  conveyor 
belt  chains.  Two  steel  pulleys  (11)  assembled  on  the  shaft  near  the  center 
provide  support  for  the  belt.  Opposite  the  operator  side  on  the  outside  of  the 
frame  is  located  the  conveyor  drive  sprocket  (12). 

The  shaft  is  supported  by  two  take  up  bearings  (3).  The  bearings  each 
have  a  take  up  bolt  (4)  so  the  shaft  may  be  moved  to  tighten  the  elevator  con- 
veyor belt. 

(48)  Discharge  Control  Baffles 

Two  baffles  (1)  figure  31  are  located  at  the  discharge  end  of  the  elevating 
conveyor.  These  baffles  consist  of  hinged  plates  which  attach  to  the  under  side 
of  the  discharge  housing.  Two  bars  (2)  attached  to  the  baffles  keep  them 
equally  spaced  and  allow  both  baffles  to  move  from  side  to  side  in  unison. 

The  purpose  of  the  baffles  is  to  deflect  the  discharging  snow  to  right  or  left 
as  desired  to  fill  the  sides  of  the  truck. 

The  baffle  control  mechanism  consists  of  the  control  shaft  on  which  are 
assembled  two  cable  drums,  a  ratchet  disc  and  a  control  wheel.  The  control 
shaft  attaches  to  the  elevating  conveyor  frame  directly  above  the  engine  within 
reach  of  the  operator.  Cables  are  wrapped  around  each  drum  and  extend  along 
the  boom  to  the  discharge  end  and  attach  to  each  baffle.  The  control  wheel  is 
held  stationary  by  a  pawl  which  engages  notches  in  the  ratchet  wheel  when  it 
is  desired  to  lock  the  position  of  the  baffles.  By  lifting  the  pawl,  the  control 
wheel  is  free  to  turn  in  either  direction. 


Page  32 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


Paragraphs  49 — 51 


AIR  CLEANER 


THROTTIE 


CHOKE 


WATER  TEMPERATURE 
GAUGE 


OIL  PRESSURE 
GAUGE 

PUSHBUnON 
SWITCH 
AMMETER 

IGNITION 
KEY  SWITCH 

SPARK  CONTROL 


Kfara  32.  Engine  control  paneL 

Chapter  II 

Operating  Controls 

(49)  Controls.  Engine 

The  hand  controls  met ssiy  to  tl«rt  Mid  epmtt  ttui  miiHim  ^ 

throttle,  starter  push  button  switch  and  spark  controL  These  are  conven- 
kntly  located  in  on«  place  on  the  control  auenib^  of  the  machinery  for 
^lAicii  iho  SBfinc  mqi^^^m  tlio  power*  Sob  fi|iifO  SSL 

IMl 


The  instruments  used  on  this  engine  to  indicate  efficiency  of  its  component 
functions  are  an  ammeter,  an  oil  preaaure  sauge,  and  a  temperature  indicator 
Soofiiari  32. 


mi 

The  ammeter  indicates  the  rate  of  charge  or  discharge.  The  readings  are 
from  0  to  30  (charge)  and  0  to  — 30  (discharge).  Becauaa  the  voltage  regulator 
oisittois  tis*  mte  of  charge,  it  b  common  lor  As  rtiding  to  be  at  0  or  dooo 
dMrvto.  This  indkstas  tkat  IIm  battery  is  fidl)r  charged  or  in  a  l^ili^  StBte  of 
dnixe.  If  die  raiding  continoso  at  a  hi^  fifiirs  (over  +^0),  tUs  inCwUst 
trenlile  sritti  irohage  regulates.  Howover,  a  raiidown  battery  irill  take  a 
higher  rate  of  diarge  for  a  few  hours.  If  the  reading  shows  high  on  the  die- 
charge,  there  is  a  short  somewhere  between  the  anuneter  and  the  generator. 
See  Volfage  Reguhttor  and  Generator,  Chapter  VL 
Digitized  by  tjOUQlC 
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(52)  Oil  Pressure  Gauge 

This  gauge  is  located  at  the  operator's  controls  and  should  be  observed  a 
number  of  times  during  the  operation  period  and  especially  iust  after  the  engine 
is  started.  See  figure  32.  This  gauge  indicates  whether  or  not  the  proper  amount 
of  pressure  is  being  delivered  to  lubricate  satisfactorily  the  internal  workin(CS 
of  the  engine.  The  pressure  for  normal  operating  speeds  is  approximately  30 
pounds  when  engine  is  warm.  The  connection  to  the  pressure  system  is  on  the 
right  side  of  the  crankcase  iust  ahead  of  the  flywheel.  See  figure  9. 

If  the  reading  indicates  low  oil  pressure,  checks  for  the  following  condi- 
tions should  be  made:  oil  in  crankcase  is  low.  or  oil  is  too  thin;  leaks  in  oil 
pressure  line;  leaks  in  the  line  to  the  oil  filter  and  in  the  line  to  the  governor. 
If  those  items  are  all  right,  the  pressure  loss  is  in  the  engfine  and  a  mainte- 
nance mechanic  should  check  as  indicated  in  the  Maintenance  Manual,  Section 
II.  If  the  reading  is  high,  either  the  oil  being  used  is  too  heavy  or  the  check 
valve  spring  tension  is  too  high.  In  the  case  of  the  latter,  this  condition  should 
be  corrected  by  the  maintenance  repair  man. 

(53)  Temoerature  Indicator  Gauqe 

The  temperature  indicator  registers  a  temperature  of  the  engine  and  has 
a  scale  of  100  to  215  degrees.  Any  temperatures  over  215°  is  regarded  as 
dangerous  and  indicates  over-heating  due,  in  most  cases,  to  lack  of  water. 

(54)  Bayonet  Gauge 

The  bayonet  gauge,  or  dip  stick,  or  oil  level  stick,  is  located  at  the  right  tide 
of  the  engine,  and  it  indicates  the  level  of  the  oil  in  the  crankcase.  The  level  of 
the  oil  should  show  "F"  or  full. 

(55)  Master  Clutch  Lever  (1)  Figure  33 

Push  lever  in  to  engage  motor,  pull  out  to  disengage  motor.  This  lever 
should  be  slowly  but  firmly  operated.  A  distinct  snap  is  felt  as  clutch  engages 
and  disengages.  (Note)  Do  not  wait  until  clutch  bums  or  smokes  before 
adjusting. 

(56)  Main  Transmission  Gear  Shift  Lever  (2)  Figure  33 

Master  clutch  must  be  disengaged  before  shifting  gears.  Gearshift  plan  is 
standard.  (NOTE)  USE  ONLY  FIRST  SPEED  IN  ALL  LOADING 
OPERATIONS.  SECOND  AND  THIRD  SPEEDS  FOR  TRAVELING 
ONLY.  Reverse  speed  for  lowering  elevator  or  traveling  only. 

(57)  Conveyor  Hoist  Clutch  Lever  (3)  Figure  33 

Power  is  transmitted  to  the  power  hoist  through  a  friction  cone  clutch. 
Push  clutch  lever  forward  to  engage.  Lever  must  be  held  in  until  conveyor  is 
at  desired  position.  To  raise  conveyor  shift  master  transmission  to  first  and 
engage  master  clutch  before  engaging  hoist  clutch. 

To  lower  conveyor  shift  master  transmission  to  reverse  and  engage  master 
clutch  before  engaging  hoist  clutch. 

CAUTION:  Do  not  operate  hoist  clutch  when  main  transmission  is  in 
second  or  third  speed.  Keep  free  of  hand  hoist  wheel  when  raising  and  lower- 
ing conveyor  with  power  hoist. 

(58)  Steering  Levers  (4)  Figure  33 

The  crawlers  are  separately  controlled.  Right  lever  controls  right  crawler. 
Left  lever  controls  left  crawler. 

Clutches  are  engaged  when  levers  are  up.  Brakes  are  applied  when  levers 
are  down.  Midway  between  these  positions  the  clutches  are  disengaged  and 
the  brakes  are  off.  Either  crawler  may  be  engaged  or  braked  independently  of 
the  other. 

CAUTION:  Do  not  attempt  to  lock  one  crawler  and  cause  it  to  pivot 
when  the  footing  is  soft  or  when  the  elevator  is  in  operating  position  with 
material  on  either  side  of  the  scraper.  If  operator  is  inexperienced  he  should 
practice  steering  and  turning  before  attempting  to  operate  on  a  job. 
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Paragraphs  59 — 64 


(59)  Elevating  Conveyor  Clutch  Lever  (5)  Figure  33 

The  conveyor  and  spiral  feed  are  engaged  by  means  of  a  jaw  clutch.  Push 
forward  to  engage  and  pull  back  to  disengage.  When  lever  is  disengaged  it 
should  be  behind  stop  to  prevent  slipping  ahead.  WARNING:  Do  not  engage 
conveyor  clutch  unless  Master  Clutch  is  disengaged.  Always  disengage  con- 
veyor clutch  before  operating  loader  in  reverse.  Failure  to  do  so  may  result  in 
irreparable  damage  to  the  clutch  jaws. 

(60)  Crawler  Speed  Change  Lever  (6)  Figure  33 

The  function  of  the  speed  change  lever  is  to  change  the  crawler  speed  from 
traveling  range  to  crowding  range.  In  traveling  speed  the  power  from  the  main 
jack  shaft  is  transmitted  directly  to  the  crawler  clutch  shaft.  When  in  crowding 
speed,  the  power  is  transferred  through  the  auxiliary  crowding  transmission 
where  speed  reduction  takes  place  before  being  transmitted  to  the  crawler 
clutch  shaft. 

The  speed  change  clutch  consists  of  a  combination  sliding  spur  gear  and 
double  jaw  clutch.  The  speed  change  lever  is  pushed  forward  to  change  to 
traveling  range  and  back  to  engage  crowding  range.  Be  sure  the  lever  is  moved 
far  enough  so  that  the  lever  lock  pin  will  engage  the  holes  in  the  speed  change 
quadrant.  The  lever  will  shift  easier  if  crawler  clutches  are  first  disengaged. 
It  is  then  necessary  to  turn  main  jack  shaft  over  slowly  until  the  jaws  are  in 
position  to  fall  in  mesh. 


When  the  speed  change  lever  is  shifted  into  crowding  range  there  is  a 
choice  of  two  crowding  speeds  available  by  shifting  the  crowding  speed  shift 
lever.  The  high  crowding  speed  is  available  by  pushing  the  lever  all  the  way  in. 
Low  crowding  is  available  by  pulling  the  lever  all  the  way  out.  Disengage  both 
steering  levers  before  shifting  this  lever. 


The  conveyor  may  be  lowered  by  turning  the  hand  hoist  wheel  clockwise. 
The  conveyor  must  be  raised  by  power.  This  handwheel  may  be  used  for  the 
fine  adjustment  in  cleaning  pavement.  Time  is  saved  by  using  this  handwheel 
because  when  elevating  conveyor  is  operating  he  does  not  have  to  stop  machine 
and  shift  in  reverse  any  time  the  feeding  end  needs  lowering  a  few  inches. 
When  operating,  the.  cables  should  be  slightly  slack  but  not  enough  to  allow 
cables  to  lose  position  on  drums.  This  allows  feeding  end  to  ride  properly  on 
scraper  shoes.  If  cables  are  taunt  while  loading  and  the  crawlers  should  ride 
over  a  rise  in  the  pavement  the  feeding  end  would  be  lifted  enough  to  cause 
improper  clean  up. 


This  handwheel  is  used  for  controlling  discharge  baffles.  The  rachet  wheel 
immediately  behind  the  handwheel  is  held  in  place  by  a  stop.  When  this  is 
lifted  and  held  the  handwheel  may  be  turned  in  either  direction.  Baffles  may 
be  swung  to  and  from  operator  which  aids  in  distributing  load  in  truck  body. 

(64)  Scraper  Control  Handwheel  (10)  Figure  33 

The  scraper  blade  may  be  raised  or  lowered  by  hand.  The  blade  may  be 
lowered  toward  the  pavement  for  better  clean  up.  It  may  be  raised  in  case  the 
teeth  on  the  blade  encounter  an  obstruction.  The  scraper  is  held  in  any  given 
TOS^tion  by  thcwworm  gear  unit  which  is  operated  by  this  handwheel. 


(61)  Gear  Box  Shift  Lever  (7)  Figure  33 


(62)  Hoist  Handwheel  (8)  Figure  33 


(63)  Baffle  Control  Handwheel  (9)  Figure  33 
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Chapter  III 

Specifications 

38D  Snow  Loader 

Capacity  10  to  20  cu.  yds.  per  minute 

Weight  17,300  pounds — Operating  Weight  19,450  pounds 

Overall  Dimension — Operating  Shipping 
Height  15'-5"  ll'-3" 
Width    S'-V  8'-0" 
Length  28'-4"  31'-0" 

Discharge  Height  10'-6" 

Cleanup  Width  8'-2" 

Engine 

Model— Buda  HP-217 

TYPE — Vertical  en-bloc  "L"  head,  four  cycle,  four  cylinder,  water  cooled. 
POWER— 38  HP  at  1400  R.P.M.  Laboratory  Test 
BORE  AND  STROKE— 3-13/16 "  x  Ai/^". 
DISPLACEMENT— 217  cubic  inches. 

ROTATION — Clockwise,  viewing  it  from  front  or  fan  end  of  engine. 

CAPACITIES— 

Crankcase  Oil  Capacity — 5%  qts. 

Cooling  System  Water  Capacity  (including  radiator) — 

4  gallons 

Air  Cleaner  Oil  Capacity — 1  quart 

Accessories 


Description 

Buda 
Part 
No. 

Manufacturer 

Manufacturer's 

Model  No. 

1.  Air  Cleaner 

AP6563 

Donaldson  Co.,  Inc. 
St.  Paul.  Minn. 

A-5329 

2.  Starter 

2734 

Delco-Remy 
Anderson,  Ind. 

1107421 

3.  Generator  ft 
Voltage  Reg. 

H-12175 

Delco-Remy 
Anderson,  Ind. 

1101671 

4.  Distributor 

3884 

Delco-Remy 
Anderson,  Ind. 

629-N 

5.  Governor 

H-1192S 

Pierce- Governor  Co. 
Anderson,  Ind. 

A-1728-E 

6.  Carburetor 

H-11385 

Zenith  Carburetor 
Div.  Detroit,  Mich. 

124J^  TOX 

7.  Oil  Filter 

H-11676 

DeLuxe  Products  Corp. 
La  Porte,  Ind. 

CUL 

8.  Fuel  Pump 

H-12170 

A-C  Spark  Plug  Div. 
General  Motors 
Detroit,  Mich. 

1523621 

9.  Coil 

......  n.^r.^h 

1755 

Delco-Remy 

Anderson,  Ind.      _  .  . 

1  —  C14434J 

528-C 
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Accessories  (Cont'd) 


i-/cscripvioii 

Buda 
Part 

NO. 

manuiaciurer 

Manufacturer's 

10.  Magnetic  Switch 

AP-6297 

Delco-Remy 

001453 

11.  Ammeter 

AP-6592 

U.  S.  Gauge  Co. 
flfat  Ynrk   N  Y 

i'lCW    1  UllVf   1 '1  •    X  • 

30-30 

12.  Push  Button 
Starter  Switch 

AP-3696 

Leece-Neville  Co. 
Cleveland  Ohio 

103SS 

13.  Key  Switch 

3998 

Briggs  Stratton  Co. 

ATlllWaUILCC,    TV  IBa 

404224 

14.  Pressure  Gauge 

AP-3883 

U.  S.  Gauge  Co. 
New  York,  N.  Y. 

#60 

IS.  Temperature 
Gauge 

DP-S94 

Stewart- Warner  Corp. 
Chicago,  III. 

692-B 

16.  Spark  Plugs 

H-11629 

AC  Spark  Plug  Div. 
General  Motors 
Flint,  Mich. 

#86 

17.  Radiator 

AP-6079 

Yates  American  Machine 
Beloit,  Wis. 

Chassis 

Frame 

Tank  type — Main  frame  is  welded  box  of  5^"  plate,  dirt  tight,  contains  all 
driving  mechanism.  All  levers  and  controls  assemble  on  this  unit.  Superstruc- 
ture is  also  of  welded  construction  and  bolted  to  box  unit.  Crawler  pivot  axle 
is  located  in  base  of  box  and  two  8"  sills,  welded  to  the  box,  support  the  engine 
and  transmission. 

Transmission  and  Machinery 

Fuller  Model  S  U  transmission,  having  three  speeds  forward  and  one  re- 
verse, directly  connected  to  engine.  10"  Twin  Disc  Master  Clutch  in  the  bell 
housing.  Other  drives  and  reductions  are  through  steel  bushed  roller  chains 
running  on  cut  tooth  steel  sprockets  and  through  cut  tooth  spur  gears. 

Crowding  Speeds 

With  main  transmission  in  low  gear: 

Multi-speed  gear  box  gives  possibility  of  12  crowding  speeds,  paired  as 
follows  in  feet  per  minute : 

2.60  3.88  5.60  7.31  10.53  15.75 

5.51  8.23  11.86  15.49  22.32  33.36 

Any  two  paired  speeds  may  be  selected  by  interchanging  two  gears  or  sub- 
stituting one  or  the  other  of  two  sets  of  change  gears.  Once  selected  the  two 
speeds  are  immediately  available  by  shifting  lever. 

Traction  Speeds,  in  Feet  Per  Minute 

1st  63 
2nd  126 

3rd  251  or  2.85  M.P.H. 
Reverse  56 

Belt  speed  is  214  F.P.M. 
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Crawlers 

Shoes  14"  wide,  T-S"  long.    Forged  heat-treated  alloy  steel  cleats  or 
grousers  are  added  to  increase  the  traction.  Tread  links  are  self  cleaning. 
Steering 

Each  crawler  may  be  driven,  disengaged,  or  braked  independently.  Each  is 
controlled  by  a  separate  lever  connected  to  an  8"  band  friction  clutch  which  is 
easily  adjustable. 

Oscillating  Axle 

Consists  of  two  steel  cross  bars  assembled  as  a  parallelogram,  which  keeps 
crawlers  in  definite  vertical  alignment.  Main  structure  mounted  by  three-point 
suspension,  with  pivot  point  at  center  of  oscillating  axle. 

Elevating  Conveyor  Frame 

Structural  steel,  all  welded  construction  and  including  15"  skirt  boards. 
Return  belt  is  housed  top  and  bottom,  to  keep  out  snow  and  water  and  pre- 
vent spillage.  Wearing  strips  are  provided  on  chain  run  angles. 

Combination  Belt  and  Chain 

Chain  is  No.  S  S-378  bolted  to  sides  of  belt  which  is  28"  wide,  4  ply,  28  oz. 
duck  1/16"  rubber  covered.  Angle  flights  2"  high  bolted  across  every  19". 

Conveyor  Drive  Chain 

Chain  is  2.62"  pitch  steel  bushed  roller  chain. 

Feeding  End 

Consists  of  6"  hardened  steel  scraper  blade  7'-6"  wide,  on  which  are  fastened 
at  intervals  hardened  steel  teeth  and  a  spiral  feeder,  having  notched,  replaceable, 
wearing  strips  of  heat-treated  alloy  steel  bolted  to  spiral  rim.  A  double  pitch 
spiral  extends  full  width  of  the  feed.  Entire  feeding  end  rides  on  adjustable 
shoes  and  may  be  pivoted  about  foot  shaft  of  conveyor,  by  means  of  a  hand 
controlled  self  locking  worm  gear.  Overall  pick-up  8'-2"  wide. 

Overload  Release  Sprocket 

An  overload  spring  release  on  spiral  feed  drive  protects  driving  mechanism 
from  breakage.  Automatically  resets  itself. 

Conveyor  Hoist 

Conveyor  is  raised  by  power  by  means  of  a  self  locking  worm  gear  hoist 
and  a  cone  clutch  located  in  the  chassis  housing.  Internally  lubricated. 
Discharge 

Ba£FIe  plates  attached  to  the  head  end  of  the  conveyor  and  controlled  by  a 
handwheel  in  convenient  reach  of  the  operator's  platform,  deflect  the  snow  to 
one  side  or  other. 

^  Figure  34.  Lighting  system. 
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Chapter  lY 

Preporing  LocMler  for  Operotion 

C«8}  AmmnMv  «f  Um*  PwH  Wfcteh  Am  Nmally 
Rmhwov  Fop  TraHspM^fton 

The  operator's  canopy,  lights  and  grousers  are  removed  for  shipping  and 
must  be  installed  before  operating  the  loader.  The  canopy  has  two  supports. 
The  left  hand  rapport  heita  to  a  Incmclnt  ^AiiA  la  tnonated  at  Hm  top  of  dw 
vertical  angle  of  the  superstructure  nearest  the  power  unit.  The  left  hand  sup- 
port bolts  to  an  angle  which  is  attached  to  the  vertical  angle  of  the  super- 
suuctura  naaraat  die  feeding  end. 

The  flood  and  warning  lights  are  located  on  liie  madifaie  as  shown  In  tgnrs 

34.  The  flood  lights  are  attached  to  a  bracket  which  is  bolted  in  position  with 
one  $4"  bolt.  The  lights  nay  be  tilted  op  and  down  in  the  bracket.  The  bracket 
may  be  awivded  en  the      attadrfng  Ix^ 


The  wiring  for  lights  is  completely  tnatalled. 
B^t  position  and  fits  into  tiie  lamp  aocket 


A  ping  la  located  at  each 


The  red  warning  lights  are  assembled  to  brackets  as  shown.  These  brackets 
bolt  to  the  machine  with  H"  bolts.  These  lights  are  kept  in  stationary  poaitkm. 

The  loader  is  shipped  without  the  grousers  being  assembled  on  the  tread 
links.  The  machine  is  shipped  this  way  so  if  the  loader  is  to  be  traveled  in  the 
warm  weather  the  treads  win  not  made  tile  pavement  over  iriiich  it  is  driven. 

Before  tin  wachiae  la  ready  tot  operatlMi  the 

one  to  each  tread  link.  The  pr^^  position  of  tite 
shown  in  figure  35. 


be 

on  lbs  tread  Side  k 


The  loader  should  be  lubricated,  the  dutches  and  chains  should  be  checked 
for  jBcoper  adjuMBcnt  aa  shown  in  operation  adjwtnisttt  MdioBi 
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Chapter  V 

General  Precautions 

(M)  Praporiaf  iiffo*  for  Optrotion 

To  pfepare  a  new  engine  or  one  which  has  been  standing  for  a  long  period 
of  time  and  has  the  fuel  and  lubricating  oil  drained,  follow  these  steps: 

(a)  Give  the  engine  a  detailed  inspection.  See  that  all  drain  plugl  an 
tightly  replaced.  Figure  9  shows  location  of  aU  drain  plugs  and  cocks. 

(b)  Check  wiring  and  electrical  connections,  as  wdl  as  the  hose  connec- 
tions, both  for  the  cooling  and  air  induction  system*. 

(c)  Remove  the  spark  plugs  and  pour  about  %  an  ounce  of  engine  oil  into 
each  cylinder.  This  pre-oils  the  rings  and  cylinder  walls  so  as  to  immediately 
assure  good  compression. 

(d)  See  that  the  engine  turns  freely  by  hand — two  or  mora  complet*  nmfal- 
tions.  This  will  distribute  the  oil  on  cylinder  walls. 

(e)  Fill  the  crankctM  with  the  recommended  9X1  for  the  prevailing  tem- 
perature. Lubricate  the  governor  link  ball  joints,  governor  throttle  shaft  and  the 
carburetor  throttle  shaft.  Apply  WB  #2  grease  to  the  clutch  housing  bearing 
and  tilt  datdi  pOot  bearing.  Oil  dw  generator  and  the  water  pump.  See 

(f)  Fm  cooling  system  with  clean  water  or  proper  anti-freeze  mixture  if 
below  freeaidg  wa<iiar  b  to  be  expected. 

(g)  Connect  storage  battery.  See  wiring  diagram,  figure  6, 

(h)  Fill  fuel  tank  with  gasoline.  Open  valve. 

(i)  Open  the  drain  plug  on  the  bottom  of  tiie  carburetor  and  crank:  engine 
until  the  gasoline  flows,  (See  Figure  7.) 


PIfare  34.  Points  Requurlng  Regular  Lubrication. 
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(67)  Engine 

The  following  general  precautions  of  engine  operation  are  the  road  to  a 
long  and  useful  life,  free  from  days  of  engine  trouble: 

(a)  Know  your  engine.  Read  this  manual  of  instruction  and  do  the  things 
advised  herein. 

(b)  Keep  the  engine  and  its  accessories  clean.  Dirt  often  hides  trouble  in 
the  making.  Look  for  loose  connections  or  bolts  as  you  clean. 

(c)  Keep  the  radiator  filled  with  clean  water.  Never  add  water  to  an  over- 
heated engine.  Allow  it  to  cool  first. 

(d)  Use  only  the  oil  of  recommended  specifications. 

(e)  In  starting,  use  the  choke  no  more  than  necessary,  as  too  much  use  of 
the  choke  allows  gasoline  to  dilute  the  oil. 

(f)  Warm  up  the  engine  slowly  when  the  weather  is  cold.  Never  race  a 
cold  engine. 

(g)  Do  not  force  the  engine — avoid  over-load.  When  not  using  the  engine 
— idle  it;  stop  it  if  the  period  is  prolonged,  unless  the  weather  is  sub-zero,  then 
allow  the  engine  to  idle. 

(h )  If  trouble  develops,  correct  it  before  it  becomes  serious.  Don't  run  an 
engine  that  is  not  operating  properly. 

(i)  Always  keep  the  air  and  oil  filtering  systems  clean, 
(j)  Visually  inspect  the  engine  and  its  accessories  daily. 

(68)  Spirals 

Workmen  and  spectators  should  be  cautioned  to  stay  a  safe  distance  from 
the  feeding  end  of  machine  while  it  is  in  operation.  Anyone  falling  or  slipping 
into  the  spirals  might  be  seriously  injured. 

(69)  Platform 

The  operator  should  keep  the  operator's  platform  clean  at  all  times  so 
standing  upon  it  will  not  be  hazardous. 

(70)  Hoist 

After  the  conveyor  is  lowered  to  the  point  where  the  cable  is  slack,  dis- 
engage hoist  clutch.  This  is  to  avoid  cables  from  becoming  fouled  on  the  hoist 
drum.  If  any  doubt  on  this  check  drum  each  time  conveyor  is  lowered. 

(71)  Conveyor 

When  machine  is  loading  watch  discharge  end  of  loader  so  head  shaft 
drive  sprocket  will  not  come  in  contact  with  tree  branches.  If  tree  branches 
are  encountered  damage  may  result  to  the  trees,  also  a  branch  may  be  en- 
countered which  will  throw  the  drive  chain  off  the  sprocket. 

When  the  machine  is  traveled  on  its  own  power  the  conveyor  should  be 
raised  to  the  horizontal  position.  Overhead  clearances  should  be  watched  such 
as  high  voltage  electrical  wires,  telephone  wires,  etc. 

The  belt  conveyor  should  not  be  used  -to  load  any  material  except  snow. 
Abrasive  materials  will  quickly  wear  out  the  belt  chains  and  tracks  on  both  up 
and  down  run  sides. 

Do  not  attempt  to  lubricate  machine  while  it  is  in  operation. 

Keep  clear  of  jhe  hoist  handwheel  when  hoist  is  being  operated  by  power. 
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Chapter  VI 

Specific  Operation 

172)  To  Start  Ih^Im 

<a)  Move  the  throttle  about  one-quaitar  open.  Ste  fiffOrt  S2. 
(b)  Pull  the  choke  out  all  the  way. 

(d)  Push  the  starter  button.  Allow  the  engine  to  turn  i|tproximately  two 
revolutioiu,  then  move  the  choke  back  to  mid-position;  4A$  aDows  the  engine 
mmgh  dr  to  ran  on  whm  k  coamaicM  Mag.  tMmm  Hm  starting  batton  as 
■OOn  as  engine  fires.  As  the  engine  warms  up,  gradually  push  the  choke  con- 
trol all  the  way  in.  At  the  same  time  move  throttle  to  idling  position  to  prevent 
tfM  cagino  Immb  mcfaig.  Ahrayi  aUow  mn^bu  to  wnm  op  to  normal  operatfaiff 
temperature  range  bafoia  haginniiiK  actual  <q|»oratioiia. 

(73)  To  Stop  Eagioo 

Ahnqra  dew  down  Ibe  engine  to  Idling  poahton  of  11irotlia»  and  allow  tha 
engine  to  idle  a  few  minutes  before  stopping.  This  allows  the  engine  to  cool 
off  gradually  vo  the  temperature  of  the  contracting  parts  will  remain  approzi- 
nataljr  tlia  aania.  Too  rapid  oodHng  may  warp  'vaivai  or  avan  cfack  mudfold* 

Shut  off  the  ignition  switch  to  stop  the  englna. 

(74)  CoM  WeatKer  Operation 

With  proper  care  the  usual  satisfactory  operations  can  be  maintained  in 
cold  waatfwr.  Maka  certaiB  tlw  hdnicating  oil  is  comet  for  tlie  prcvaOinc 
tauipaiatvOt 

If  tha  waadier  ia  —20*,  dfain  the  crankcase. 

To  aman  a  hot  spark  and  folly  charged  battery,  check  the  ignition  and  teat 
the  battery. 

Push  the  starter  button,  or  crank  the  engine  by  hand  until  gasoline  flows. 
This  assures  that  no  water  from  condensation  has  frozen,  thereby  restricting 
the  flow  of  gasoline.  Also  remove  drain  plug  from  carburetor  (see  figure  37) 
if  no  gasoline  nms  out,  insert  a  short  wire  to  see  if  the  opening  is  plugged  with 
ice;  if  ice  has  formed,  thaw  the  carburetor  by  either  pouring  hot  water  over  it, 
or  heat  a  brick  or  stone  and  hold  it  against  the  carburetor  bowl.  (DANGER: 
Do  not  use  a  Mew  tordi  on  the  carburetor).  When  the  gasoline  flows  through, 
insert  drain  {dog  and  continne  to  torn  1b»  engine  over  as  advteed  above  ontQ 
full  of  fuel. 
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Except  for  turning  the  engine  over  by  hand  two  revolutions  before  starter 
is  used,  follow  the  regular  instructions  for  starting  engine.  The  hand-turning 
before  using  starter  assures  that  the  engine  is  free  to  turn.  If  the  water  pump 
is  frozen  and  the  starter  is  then  used,  serious  damage  may  result,  such  as  a 
broken  water  pump  shaft  or  a  broken  impeller. 

If  engine  does  not  start,  see  trouble  chart.  CAUTION:  The  starting 
motor  is  not  designed  for  continuous  running.  Stop  it  after  ten  seconds  to 
allow  it  to  cool  and  the  battery  to  rest  for  about  ten  seconds. 

(75)  Anti-Freeze  Mixtures 

The  anti-freeze  mixtures  recommended  are  as  follows: 
Denatured  Alcohol  and  Water 
Freezing  temperature  Amount  of  alcohol  to  add 

degrees  Fahrenheit  to  each  gallon  of  water 

20    2  pts. 

0    4  pts. 

—20   6  pts. 

— 40   10  pts. 

— 60   19  pts. 

For  example,  for  each  gallon  of  water  placed  in  the  radiator  when  the  tem- 
perature draws  near  20'  below  zero,  add  six  pints  of  denatured  alcohol. 

Ethylene  Glycol  (Prestone)  and  Water 
Freezing  temperature  Amount  of  ethylene  glycol 

degrees  Fahrenheit  to  add  to  each  gallon  of  water 

16    2  pts. 

0    4  pts. 

—19    6  pts. 

—24    8  pts. 

— 49   10  pts. 

—62   12  pts. 

(76)  Hot  Weather  Operation 

In  extremely  hot  weather  conditions  check  the  cooling  system  every  four 
hours  and  keep  the  system  filled  with  clean  water.  Use  the  oil  specified  for  the 
prevailing  temperature  as  outlined  in  TI87,  88. 

(77)  Starting  Loader 

With  engine  running  and  having  become  familiar  with  all  operating  levers, 
we  can  proceed  to  put  machine  to  work. 

With  machine  at  windrow  it  should  be  started  at  a  point  where  feeding  end 
can  be  let  down  on  the  pavement.  While  feeding  end  can  be  worked  down  to 
the  pavement  from  the  height  of  say  8  to  10"  this  takes  some  time  particularly 
if  snow  is  packed.  This  is  poor  practice  because,  while  working  down,  poorly 
cleared  pavement  will  make  it  very  difficult  to  maneuver  trucks  backing  in  for 
loading. 

In  case  of  working  where  there  is  a  curb,  gauge  approximate  distance 
machine  should  be  from  curb  to  allow  curb  guard  to  rest  against  curb  when 
feeding  end  is  lowered. 

When  machine  is  stopped  after  maneuvering  into  position  disengage  both 
steering  levers.  Shift  transmission  into  reverse,  engage  master  clutch,  push  in 
and  hold  hoist  clutch  lever  until  scraper  shoes  are  on  the  pavement  with  the 
hoist  cables  slightly  slack.  Turn  scraper  control  handwheel  to  the  neutral  posi- 
tion. (When  neutral  position  is  reached  handwheel  will  turn  in  either  direction 
without  resistance).  Adjust  scraper  shoe  adjusting  bolts  so  teeth  on  scraper 
blade  clear  pavement  1"  to  UA".  Shift  transmission  into  first  speed.  Pull  back 
crawler  speed  change  lever  for  crowding  speed.  Pull  out  feeding  speed  lever, 
which  will  give  the  lower  of  two  available  speeds  with  any  given  gear  com- 
bination. When  engaging  these  two  latter  mentioned  levers  it  may  be  neces- 
^o  slip  the  rqaster  clutch  at  same  time  applying  slight  pressure  on  lever  so 
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gears  will  mesh  when  aligned.  Engage  both  steering  clutch  levers.  Release  con- 
veyor clutch  lever  from  the  stop;  spring  tension  will  pull  this  clutch  to  engaged 
position  as  soon  as  loader  is  started.  Engaging  master  clutch  will  start  machine 
loading  and  feeding  forward.  Keep  machine  steered  parallel  to  curb  with  curb 
guard  bearing  lightly  against  curb.  The  discharge  baffles  can  be  moved  either 
way  to  distribute  snow  in  truck  body.  When  machine  is  to  be  stopped  disengage 
only  master  clutch  lever  as  this  stops  all  machine  operation.  When  operating, 
after  initial  starting  adjustments  are  made,  operator  will  use  a  minimum  of 
levers.  With  machine  loading  snow  only  the  master  clutch  should  be  disen- 
gaged when  stopping  after  truck  is  loaded.  Consequently  only  this  one  lever 
needs  to  be  engaged  to  resume  loading.  While  loading,  machine  can  be  steered 
by  holding  down  the  proper  steering  clutch  lever.  In  case  loader  feeds  too  fast 
into  windrow  both  steering  levers  may  be  disengaged.  This  stops  forward 
movement  of  loader  but  allows  conveyor  to  run.  When  resuming  forward  mo- 
tion, both  steering  clutch  levers  should  be  engaged  at  the  same  time  to  pre- 
vent machine  from  turning. 

(78)  Proper  Control  of  Feed  End 

While  loading,  the  operator  should  devote  most  of  his  attention  to  feeding 
end.  The  machine  should  be  kept  running  as  close  as  possible  to  curb,  however, 
curb  guard  should  not  be  forced  against  curb  as  damage  may  result.  Keep  the 
scraper  doing  a  good  cleanup  job  at  same  time  avoiding  obstructions  in  pave- 
ment such  as  manholes,  etc.  When  a  manhole  or  other  obstruction  is  en- 
countered machine  will  buck  as  crawlers  turn  without  moving  machine  forward. 
In  this  case  machine  should  be  stopped  at  once.  Disengage  conveyor  clutch, 
shift  transmission  to  reverse  and  back  up  machine  2  or  3  feet.  Raise  scraper 
blade  by  tilting  up  with  scraper  adjusting  handwheel.  Proceed  with  loading,  if 
loader  is  still  fouled  raise  conveyor  with  power  hoist  until  machine  is  cleared 
and  moves  forward.  Immediately  after  machine  is  freed  the  feeding  end  should 
be  lowered  first  with  hoist  handwheel  until  cables  are  slightly  slack.  If  machine 
continues  to  be  free  slowly  tilt  scraper  down  until  satisfactory  clean  up  is 
obtained. 

(79)  Operation  of  Overload  Release  Sprocket 

The  overload  release  sprocket  will  release  when  spirals  encounter  something 
which  prevents  them  from  turning.  This  may  be  an  obstruction  in  the  pave- 
ment in  which  case  exactly  the  same  procedure  is  followed  as  above  when 
scraper  blade  is  fouled.  Stop  machine  at  once,  tilt  scraper  upward  and  resume 
loading.  If  obstruction  persists,  raise  conveyor.  Lower  to  good  clean  up  posi- 
tion as  soon  as  possible.  In  case  pavement  has  many  obstructions  causing 
frequent  stops  it  may  be  necessary  to  adjust  scraper  shoes  to  give  feeding  end 
a  higher  working  level.  Doing  this  means  scraper  handwheel  will  tilt  blade 
at  a  higher  plane  thus  clearing  higher  obstructions. 

Overload  release  sprocket  may  also  release  when  ice  or  some  foreign  matter 
is  present  in  windrows.  In  either  case  the  machine  is  stopped  at  once  and 
reversed  two  or  three  feet.  When  ice  is  encountered,  feeding  speed  should  be 
reduced.  Should  machine  then  fail  to  load,  the  feeding  end  will  have  to  be 
hoisted  allowing  machine  to  run  over  ice.  In  this  case  try  to  get  down  to  good 
pavement  clean  up  as  soon  as  possible.  Should  foreign  matter  be  found  in 
windrows  which  will  not  load  and  cause  overload  release  sprocket  to  release  it 
will  have  to  be  removed  by  hand. 

(80)  Determining  Proper  Crowding  Speed 

When  a  new  operator  is  starting  the  loading  operation  for  the  first  time  it 
is  a  good  plan  to  operate  in  the  lowest  feeding  speed.  With  the  13-32  gear 
combination  on  the  gear  box  the  speed  is  2.6  feet  per  minute  with  crowding 
speed  lever  pulled  out. 

The  trucking  facilities  also  should  be  taken  into  consideration  when  deter- 
m^il^  operating  speeds. 
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There  is  nothing  to  be  gained  by  running  the  loader  at  full  capacity  when 
trucks  can  handle  only  half  the  amount.  It  is  far  better  to  slow  down  machine 
than  to  load  trucks  at  the  highest  capacity  and  then  have  to  wait  some  time  for 
the  next  truck. 

As  soon  as  the  operator  is  capable  to  handle  the  machine  at  a  higher 
capacity  the  crowding  speed  lever  may  be  pushed  in,  giving  a  speed  of  5.51  feet 
per  minute. 

In  order  to  get  the  rated  capacity  out  of  the  machine  the  volume  of  snow 
in  the  windrows  must  be  taken  into  consideration. 

As  an  example,  if  the  windrow  is  3'-0"  across  the  top,  6'-0"  high  and  T'-O' 
wide  at  the  base  there  would  be  30  cubic  feet  of  snow  per  lineal  foot.  In  this 
case  installing  the  28-17  gear  combination  would  give  a  crowding  speed  of 
10.53  feet  per  minute  in  low  or  12.87  feet  per  minute  in  high. 

In  low  crowding  speed  the  loader  would  be  operating  at  a  capacity  of  11.7 
cubic  yards  per  minute.  In  high  crowding  speed  the  loader  capacity  would  be 
14.3  cubic  yards  per  minute. 

Therefore  when  operator  becomes  proficient  the  speeds  should  be  chosen  to 
give  a  loading  speed  which  will  be  within  the  rated  capacity  of  10  to  20  cubic 
yards  per  minute. 

The  most  desirable  feeding  speed  is  one  where  conveyor  can  be  kept  to 
full  capacity  without  making  it  necessary  to  disengage  crawler  clutches  con- 
tinually to  keep  from  overloading  the  conveyor. 

After  it  is  determined  more  speed  and  capacity  is  required  the  gears  on 
the  side  of  the  gear  box  may  be  changed. 

There  are  twelve  different  feeding  speeds  available,  from  2.6'  per  minute  to 
33.36'  per  minute.  These  speeds  are  made  available  by  changing  gears  on 
the  side  of  the  gear  box  and  by  shifting  gears  within  the  gear  box. 

Six  sizes  of  change  gears  are  furnished  with  each  loader,  consisting  of 
13T,  17T,  21T,  24T,  and  32T.  These  gears  are  installed  in  combinations  as 
follows: 

13T  and  32T:  17T  and  28T;  21T  and  24T:  24T  and  21T:  28T  and  17T: 
32T  and  17T: 

Each  combination  permits  the  instant  selection  of  two  different  speeds 
by  shifting  gears  in  the  gear  box.  For  instance,  with  the  13T  and  32T 
combination  installed,  the  forward  speed  of  the  loader  is  2.6'  per  minute,  with 
the  gear  box  shift  lever  in  low  or  "Lever  Out"  position.  By  shifting  the  gear 
box  shift  lever  to  high  speed  or  "Lever  In"  the  forward  speed  is  increased  to 
5.51'  per  minute.  CAUTION:  Always  disengage  the  crawler  clutch  levers 
before  shifting  this  lever.  To  change  to  a  higher  or  lower  range  of  crowding 
speeds,  use  the  following  chart  for  gear  combinations. 

Feeding  Speeds — Ft.  Per  Min. 

Change 

Gears  Lever  Out  Lever  In 

13-32  \  2.60  5.51 

17-28  I  Gears  in  left  col-  3.88  8.23 

21-24  '  umn,  lower  shaft,  5.60  11.86 

24-21  /right  column  up-  7.31  15.49 

28-17  Uer  shaft.  10.53  23.32 

32-13  )  15.75  33.36 

The  figures  on  the  left  in  the  Change  Gear  column  apply  to  the  number 
of  teeth  on  the  gear  to  be  placed  on  the  lower  left  shaft  at  (2).  Figures  on 
the  right  in  the  Change  Gear  column  apply  to  the  number  of  teeth  in  the  gear 
to  be  placed  on  the  upper  right  shaft  at  (4).  "Lever  Out"  column  gives  feet 
per  minute  of  forward  travel  with  the  gear  box  in  low  speed,  "Lever  In" 
column  gives  feet  per  minute  of  forward  travel  with  the  gear  box  in  high  speed. 

r  _  .—  I    nriji-inzil  ■fi-.irrfc-i 
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Ctll  To  Change  Gears—- 

Unlatch  cover  fasteners  (1)  figure  38  and  remove 
Remove  cap  screw  and  washem  from  each  shaft 
Slide  gears  (S)  off  shaft.  CAUTION:  Do  not  lew 
Install  correct  gears  before  keys  are  put  in  place. 

Insert  keys.  Keys  should  be  a  slip  fit  to  make  future  gear  changes  easy. 
SUft  Iwrsr  (5)  is  la  for  Ui^  and  ott  for  low. 

fl2)  M««fii9  MaeMM 

As  a  rule  it  is  not  advisable  to  drive  loader  any  great  distance  on  its  own 
crawlers.  However,  in  loading  snow  the  working  areas  ve  sometimes  rather 
largtf  tMCMsHating  a  great  deal  of  trwFtsBng.  Durint  the  vaelm  ssMoa  irfMA 
there  is  no  dust  or  dry  dirt  to  get  in  to  lite  crawlers  and  drhHnc  mechanian 
the  wear  is  considerably  decreased. 

If  loadar  la  to  be  moved  from  one  location  to  anotfier,  say  a  Astance  of 
5  to  6  miles  a  trailer  should  be  used. 

In  any  case  it  should  be  kept  in  mind  that  the  machine  should  not  be  used 
m  one  would  a  tractor,  making  long  continoooa  trips. 

When  it  is  necessary  to  travel  the  loader  in  excess  of  the  normal  loading 
opendou  consult  Lubrication  chart  for  additional  lubrication  of  certain  parts. 

The  elevating  conveyor  should  be  put  in  die  horisontal  portion  for  travel- 
ing the  longer  distances  so  the  overhead  clearance  is  reduced  to  the  minimum. 

Anyone  of  the  forward  speeds  may  be  used  for  traveling  however,  third 
speed  should  not  be  used  over  rough  groamd. 

(83)  Plan  of  Operation 

A  caiefttlly  dKWi^  oat  idan  of  operatfcm  wiU  he  advantageous  to  all 

concerned. 

Snow  should  be  loaded  as  soon  as  possible  after  it  has  fallen  and  been 
plowed  into  wladrowa.  Looee  flntfy  snow  loads  rea<fily  witii  teas  effwt  ior 

machine  and  operator.  If  snow  is  allowed  to  lay  in  windrowa  it  may  form 
into  ice  at  the  bottom  and  become  very  difficult  to  handle.  Since  aCmospheric 
tampsrature  ia  a  eoniroOiBg  factor  wImu  handling  an0w  many  dttfarent  loading 
conditions  may  be  encountered.  Snow  which  has  not  been  allowed  to  form  into 
ice  should  give  no  trouble  at  alL  Ice  encrusted  piles  will  probably  give  little 
tr^qble  bat  lce.Jonned  at  baae  of  windrowa  ccaate  aomewhat  of  a  problem. 
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Snow  which  has  melted  then  refrozen  will  form  base  ice  of  varying  thickness. 
When  this  condition  develops  and  loading  is  being  done  in  below  freezing 
temperature  the  ice  will  be  so  bonded  to  the  pavement  that  the  spirals  will  be 
unable  to  break  the  ice.  However,  if  loading  should  be  done  in  above  freezing 
temperatures  and  water  is  running  under  ice  thus  loosening  it  from  pavement 
it  will  load  quite  satisfactorily.  However,  when  base  clean-up  difficulties  do 
exist  it  is  far  better  not  to  spend  too  much  effort  towards  perfect  clean  up 
and  devote  it  to  removing  the  bulk.  Since  the  loader  is  equipped  with  grousers 
it  will  operate  with  satisfaction  on  ice. 

A  capacity  of  10  yards  per  minute  minimum  may  be  expected  provided 
the  windrows  contains  29  cubic  feet  or  more  per  lineal  foot.  Therefore,  suffi- 
cient trucks  should  be  provided  taking  into  consideration  time  hauling  to  dis- 
posal point  and  time  consumed  at  the  disposal  point. 

(84)  Traffic  Control 

When  loading  is  to  be  done  from  city  streets  the  loader  should  be  operated 
against  traffic.  This  allows  empty  trucks  to  approach  machine  in  traffic  and 
pull  into  cleared  lane  without  disruption  of  traffic.  After  loading,  the  trucks 
can  then  merge  with  traffic  causing  little  or  no  complications.  Traffic  control 
plays  a  very  important  part  in  the  efficient  loading  of  snow.  Various  commu- 
nities have  their  own  particular  problems  therefore  it  is  difficult  to  give  a  plan 
which  would  fit  all  conditions. 

Since  snow  is  plowed  in  windrows  along  the  curbs  it  is  obvious  that 
parking  of  cars  must  be  eliminated.  Some  cities  post  temporary  no  parking 
signs  on  street  light  poles  where  loading  is  to  be  done.  Others  publish  in 
newspapers  streets  which  are  to  be  closed.  In  all  cases  each  snow  loading 
crew  should  have  a  police  officer  with  them  who  can  work  ahead  and  have 
cars  moved  which  have  disregarded  previous  notices.  In  such  cases  where 
owners  cannot  be  found  cars  are  usually  towed  to  city  garage  or  police  poimd. 

(85)  Formation  of  Windrows 

Formation  of  windrows  is  also  a  specific  problem  in  some  localities.  Gen- 
erally speaking  in  narrow  streets  the  snow  is  plowed  from  the  center  to  each 
curb  forming  windrows.  In  wide  streets  of  the  super  highway  type  if  more 
feasible,  windrows  may  be  formed  in  the  center  of  the  streets. 

In  runway  work,  since  it  is  most  important  to  clear  the  entire  runway  in 
the  shortest  possible  time,  the  method  is  somewhat  different  than  used  in  street 
work.  The  snow  on  runways  may  be  plowed  in  many  ways.  We  suggest  this 
plan  as  an  example. 

All  snow  should  be  plow  entirely  off  the  runway  onto  the  shoulders.  Due 
to  the  width  of  runways  the  volume  of  snow  is  much  greater  than  in  street 
work.  To  handle  this  volume  it  will  probably  be  necessary  to  form  several 
windrows  parallel  to  the  runway. 

With  this  in  mind  plowing  should  be  started  at  the  edge,  moving  the  cut 
far  enough  from  the  runway  to  allow  for  succeeding  windrows.  The  last  plow 
cut  from  the  center  would  form  the  windrow  nearest  to  the  runway.  Windrows 
should  be  approximately  15-0"  apart  to  allow  sufficient  room  for  truck 
maneuvering. 

The  ideal  windrow  is  one  with  approximately  an  8'-0"  base,  however,  it  is 
realized  this  cannot  always  be  accomplished.  In  case  of  wider  windrows  they 
may  be  removed  by  taking  cuts  of  approximately  7'-0".  While  the  windrow 
method  is  the  most  desirable  because  it  affords  snow  for  continuous  loading 
without  maneuvering,  the  loading  can  be  done  from  piles.  This  condition  calls 
for  slicing  the  piles  in  about  7  -0"  cuts  similar  to  wide  windrow  operation. 
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Lubrication 


(86)  Lubricants  Recommended 

Nothing  can  add  to  the  life  of  the  machine  more  than  thorough  lubrication 
of  the  moving  parts,  properly  executed  at  the  correct  intervals.  When  time 
and  availability  of  the  machine  are  at  a  premium,  it  is  absolutely  inexcusable 
to  have  a  breakdown  resulting  from  improper  lubrication,  since  this  can  so 
easily  be  avoided.  A  machine  which  cannot  be  used  in  an  emergency  because 
it  requires  repairing  loses  all  of  its  value  and,  instead,  becomes  a  handicap. 
Therefore,  it  is  very  important  to  maintain  the  machine  carefully,  following  the 
instructions  which  have  been  prepared. 

Lubrication  Chart  Key 

Numbers  appear  inside  symbols  on  the  lubrication  chart  at  every  important 
lubrication  point.  The  symbol  indicates  type  of  lubricant  as  shown  below.  The 
number  indicates  the  paragraph  giving  detailed  instructions  on  following  pages. 


Grade 

Reference 
Symbol 

Lubricant 
Symbol 

Type  of  Lubricant 

Below  0' 

0°  to  32° 

Above  32° 

0 

OE 

Oil — Engine 

Refer  to 
EFSB  L-IOOO-D 

SAE  10 

SAE  30 

o 

CG 

Grease — general 
purpose 

Refer  to 
EFSB  L-IOOO-D 

No.  0 

No.  1 

□ 

GO 

Lubricant,  gear 
universal 

Refer  to 
EFSB  L-IOOO-D 

SAE  80 

SAE  90 

A 

CW 

Oil,  lub.,  chain  and 
wire  rope 

Refer  to 
EFSB  L-IOOO-D 

Grade  2 

Grade  2 

@ 

WB 

Grease,  general 
purpose 

Refer  to 
EFSB  L-IOOO-D 

No.  2 

No.  2 

Figur*  40. 

(87)  Lubricants  Recommended — Engine 

Because  lubrication  is  so  vital  to  efficient  engine  performance,  one  of  the 
first  concerns  should  be  lubrication. 

The  Army  lubricants  recommended  for  the  Buda  HP-217  Engine  and  their 
symbols  are  as  follows:  OE-10,  OE-30,  OE-50-engine  oil.  This  is  a  fluid 
lubricant  provided  in  three  S.A.E.  grades — 10,  30,  50. 

These  lubricants  are  based  on  U.  S.  Army  Specifications  2-104A  and  are 
for  use  in  crankcase.  air  cleaner,  water  pump,  starting  motor  and  generator,  and 
such  other  lubrication  points  requiring  a  fluid  lubricant.  See  Lubrication  Chart 
for  periods  of  lubrication  and  other  lubricants  required. 


Capacity 
(Approx.) 

Lowest  Expected  Air  Temperature 

Above 

+32°  F. 

+32°  to 
0°F. 

Below  0°F. 

Crankcase 

SYi  qts. 

OE 
S.A.E.  30 

OE 
S.A.E.  10 

See  1188 
below. 
Refer  to 
EFSB  L-IOOO-D 
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High  Temperature:  Engines  operating  in  high  temperatures  and  under 
heavy  load  conditions  for  long  periods  of  time  consume  more  oil.  Hence, 
crankcase  oil  level  should  be  checked  and  crankcase  refilled  more  frequently 
than  normally.  If  OE  (S.A.E.  50)  is  available  it  may  b«  used.  Always  be  sure 
to  bring  oil  level  to  FULL  mark  on  the  gauge.  Refer  to  EFSB  L-IOOO-E). 

Note:  If  unit  is  operated  indoors  where  the  temperature  readings  will  be 
higher  than  if  operated  outdoors  where  the  prevailing  temperature  is  lower, 
judgment  should  be  used  in  selecting  the  oil  required  for  the  indoor  operation. 

(88)  Cold  Weather 

In  temperatures  below  0°F,  the  engine  crankcase  should  be  drained  at  the 
end  of  the  day's  operation.  Before  the  start  of  the  next  day's  operation,  the 
oil  should  be  heated  to  180°  before  pounng  it  back  into  the  crankcase. 

(89)  Greases 

WB-grease,  wheel  bearing  heavy  duty  No.  2.  This  grease  is  designed  to 
withstand  heavy  load  and  temperature  above  90"  F. 

Figure  36  shows  the  points  of  lubrication  of  engine  and  accessories. 

(90)  Engine  Lubrication  Chart 


Interval 

Points  of  Lubrication 

Lubricants 
Required 

1. 

Air  Cleaner— clean,  change  oil. 

OE 

8  hrs. 

2. 

Check  crankcase — add  if  necessary. 

OE 

1. 

Drain  and  refill  crankcase. 

OE— 5^  qts. 

2. 

Water  Pump — Oil  cup. 

OE 

64  hrs. 

3. 

Distributor — Grease  cup. 

WB-(1  turn) 

4. 

Generator — Oil  cups. 

OE 

5. 

Starting  Motor — Oil  cup. 

OE 

1. 

Change  oil  filter  cartridge  and  refill 

crankcase. 

OE—eYa  qts. 

2. 

Carburetor  throttle  shaft,  choke,  and 

128  hrs. 

control  cables — flex  cables  to  apply. 

OE 

3. 

Governor  throttle  shaft  and  ball  joints. 

OE 

4. 

Distributor  Breaker  Arm  Hinge  Pin. 

1  Drop  OE 

5. 

Distribution  Cam  Felt. 

5  Drops  OE 

6. 

Distributor  Governor  Weight  Pivot  and  Slot. 

1  Drop  OE 

512  hrs. 

1. 

Fan — Grease  plug. 

WB-3 

(91)  Loader  Lubrication  Intervals 

(Does  not  include  engine) 
Every     2  hrs.— Nos.  5,  6,  9,  10,  11,  12,  13,  and  14 
Every     4  hrs.— Nos.  6,  7,  9,  12,  14,  15,  16,  17.  18,  20,  21,  22,  and  24 
Every     8  hrs.— Nos.  2,  3,  4,  5,  8,  10,  11,  13,  23  and  26 
Every    32  hrs— Nos.  6,  7,  25,  and  19 
Every  256  hrs. — Nos.  2  and  4 
Every  512  hrs.— No.  8 

Note^iThe  2  hour^terval  is  used  only  when  machine  is  travelled  extensively. 

Digitized  b..  nOO<?le  P  Ongmal^am 
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(92)  Lubrication  Instructions — Loader  Machinery 

(1.)  BUDA  ENGINE: 

(2.)  MASTER  TRANSMISSION: 

Check  lubricant  level  every  eight  hours.  Drain  and  refill  after  256  hours 
of  operation.  Use  8  quarts  of  GO. 

(3.)  MASTER  CLUTCH  THROW-OUT  COLLAR: 

One  alemite  on  the  outside  of  bell  housing.  Grease  every  8  hours.  Do 
not  give  cup  more  than  two  turns  as  excessive  grease  may  get  into 
clutch  discs  causing  slippage.  Use  WB. 

(4.)   HIGH  SPEED  CHAIN  GUARD: 

Maintain  lubricant  level  so  that  chain  is  about  half  covered  at  its  lowest 
point.  Check  every  8  hours.  Drain  and  refill  every  256  hours  with  2 
quarts  of  GO. 

(5.)   CRAWLER  IDLER  WHEEL: 

One  alemite  for  each  idler  wheel  and  one  wheel  for  each  crawler.  Grease 

every  eight  hours  with  CG. 
(6.)  GEAR  BOX  DRIVE  SHAFT: 

Three  alemites— one  inside  case  between  gears.  Grease  wtih  CG  every 

four  hours  with  one  or  two  strokes  of  gun.  Apply  CW  to  gear  every 

32  hours. 

(7.)  GEAR  BOX  IDLER  SHAFT: 

Three  alemites — Alemites  extend  through  gear  box  housing.  Grease  with 
CG  every  four  hours  with  two  strokes  of  gun.  Apply  CW  to  gears  every 
32  hours. 

(8.)  ELEVATOR  HOIST: 

Five  alemites — all  alemites  are  piped  out  to  side  of  machine  and  located 
near  the  oil  level  petcock  of  hoist.  Grease  alemites  with  CG,  two  strokes 
of  gun  every  eight  hours.  Keep  hoist  filled  to  level  cock  with  GO.  Drain 
and  refill  every  512  hours. 

(9.)  MAIN  JACK  SHAFT: 

Ten  alemites.  Grease  the  following  every  four  hours:  hoist  clutch- 
one  stroke  of  gun,  two  shifting  collars,  three  bearings,  one  bucket  line 
sprocket,  one  clutch  shaft  driving  gear,  and  one  pinion  drive  gear.  For 
convenience,  there  are  two  alemites  on  gear  box  drive  gear;  grease  either 
one.  Six  of  the  above  ten  alemites  are  located  inside  the  transmission 
houring.  Two  bearings,  one  shifting  collar  and  the  bucket  line  drive 
sprocket  are  located  outside  the  housing.  Four  strokes  of  gun.  Use  CG. 

(10.)   CRAWLER  TRACK  ROLLERS: 

One  aiemite  for  each  roller  and  six  rollers  for  each  crawler.  Grease 
every  eight  hours  with  four  strokes  of  gun.  Use  CG. 

(11.)  CRAWLER  DRIVE  SHAFT: 

Two  alemites  for  each  crawler  drive  shaft.  There  is  one  shaft  for  each 
crawler.   Grease  every  eight  hours.  Use  CG. 

(12.)   OSCILLATING  SHAFT: 

Four  alemites.  Two  to  each  sprocket  hub.  Only  one  alemite  on  each  hub 
need  be  greased.  The  alemites  are  located  inside  and  near  the  bottom  of 
the  transmission  housing  and  are  rather  difficult  to  see.  Therefore,  care 
should  be  taken  not  to  overlook  these  alemites.  Grease  every  four 
hours  with  three  strokes  of  gun.  Use  CG. 

(13.)  CRAWLEft  SPRING  TAKE-UP  WHEEL: 

One  alemite  for  each  take-up  wheel  and  one  wheel  for  each  crawler. 

a Grease  viith  CG  every  eight  hours.  „  .  .     ,  ^ 
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(14.)  CRAWLER  CLUTCH  SHAFT: 

Eight  alemitea — grease  every  four  hours.  Two  bearings,  two  shifting 
collars  and  two  crawler  drive  sprockets.  There  are  two  alemites  on 
each  drive  sprocket— grease  either  one.  All  but  the  two  bearing  alemites 
are  located  inside  the  transmisssion  housing.  Use  two  strokes  of  CG 
per  fitting.  Apply  CW  to  gears  every  32  hours. 

(15.)  ELEVATING  CONVEYOR  FOOT  SHAFT: 

Two  alemites — One  on  each  end  of  foot  shaft.  Since  shaft  runs  through 
frame  one  alemite  is  located  on  each  side  of  frame.  Grease  every  four 
hours  with  CG.  Six  strokes  of  the  gun. 

(16.)  SPIRAL  SHAFT: 

Two  alemites — One  in  each  bearing.  Grease  every  four  hours  with  CG. 

(17.)  SPIRAL  DRIVE  COUNTER  SHAFT: 

Two  alemites — One  in  each  bearing.  Grease  every  four  hours  with  CG. 

(18.)  SPIRAL  DRIVE  TAKE-UP  IDLER: 

One  alemite  located  on  sprocket.  Grease  every  four  hours  with  CG. 

(19.)  SCRAPER  ADJUSTING  WORM: 

Coat  gear  and  worm  with  CW  every  32  hours. 

(20.)  ELEVATING  CONVEYOR  DRIVE  PIVOT  SHAFT  IDLER: 
One  alemite.  Grease  every  four  hours  with  CG. 

(21.)  ELEVATING  CONVEYOR  DRIVE  CHAIN  TAKE-UP: 

One  alemite  located  in  sprocket  hub.  Grease  every  four  hours  with  CG. 

(22.)  ELEVATING  CONVEYOR  DRIVE  CHAIN  IDLER: 

One  alemite  located  in  end  of  idler  shaft.  Grease  every  four  hours 
with  CG. 

(23.)  OVERLOAD  RELEASE  SPROCKET: 

Three  alemites — One  on  the  sprocket  hub  and  one  for  each  center  roller. 
Grease  every  eight  hours  with  CG. 

(24.)  ELEVATING  CONVEYOR  HEAD  SHAFT: 

Two  alemites — One  for  each  bearing.  Grease  every  four  hours.  It  is 
necessary  to  climb  up  belt  to  grease  these  bearings.  Four  to  six  strokes 
of  gun.  Use  CG. 

(25.)  DRIVE  CHAINS: 

Lubricate  with  OE  every  32  hours.   Keep  free  of  dirt  and  grit  with 
gasoline.  NOTE:  Do  not  lubricate  the  belt  chain. 

(26.)  HOIST  HAND  WHEEL:  (NOT  SHOWN): 

Two  alemites,  one  to  each  of  two  bearings.  Grease  every  eight  hours. 
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Chapter  Ylll 

Operating  Maintenonce 

(t3)  Pmrlodt  •#  lnfiM  Ubrlwrtloa  ImpmHm  «iid 

MshrfWMHCC 

To  maintain  the  effickncF  of  Buda  engine,  it  is  nccettary  that  the 
operator  lttt>ricate,  inspect  and  care  for  tiie  engine  at  regular  intervals.  Regular* 
ity  in  lubrication  and  other  normal  mdBtenance  operations  eliminates  the 
development  oi  eecknie  trouble  and  OBMeiMatjr  dslajrt  and  it  called  ywyenUvie 

Here  let  H  be  nolid  tliet  dlstlncdoc  b  mde  betmeu  the  melnteiUBee, 

adjustments  and  minor  repairs  which  the  operator  can  and  should  normally 
perform,  and  the  disassembly,  major  repairs  and  reassembly  by  tiie  service 
tnalntetuuiee  man  who  has  tiie  reqaired  tools,  equipment  and  apedal  daUb 
Information  on  the  latter  is  contained  in  the  Mainlenance  Maiiaal,  and  fa  re- 
ferred to  as  MAINTENANCE  REPAIRS. 

Because  operating  conditions  may  vary,  it  is  somewhat  difficult  to  lay 
down  rigid  ndes  as  to  the  tfane  lulef  f  ala  whan  liAflcatioR  and  other  mafaite- 
nance  should  be  made.  However,  the  periods  ghm  la  the  accompan}ring  Inspec- 
tion  and  Maintenance  Cliart  can  be  followed  under  most  all  operating  conditions. 
TUa  chart  fndndaa  AD  faragraih  tifarMiMa  whkfa  give  detailed  foatraeliOB  lor 
die  various  sarvkiaga. 

The  items  the  operator  will  have  to  check,  adjust  or  repair  as  the  result 
of  the  regular  periods  of  inspection  and  maintenance  are  listed  alphabetically 
immediataly  aftar  the  huptedaa  and  MahHnawca  Chart. 

(f4)  N«w  lii9iM 

After  the  first  8  hours  of  opwatioa,  md  also  after  the  fitat  128  hama,  Am 

cylinder  head  studs  should  be  tightened.  Figure  41  shows  the  corraei  taqMaea 
of  tightening  the  cylinder  head  studs.  See  Maintenance  Chart  for  lervklag  to 
be  dona. 
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(fS)  Tools  and  Equipment  Needed 

The  following  tooli  are  furnished  with  the  Loader. 
I— Can,  oil 

1— Chiael,  Yi"  octagon 
1— -Drift,  octagon 

1 — Gun,  Alemite  gat,  alemite 

No.  6637D 
1 — Hammer,  Ball  peen,  If^  pound 
1— Hoae,  Heavy  duty  ind.  (for 

gat  gun)  No.  1189 
1— Pliers  8' 
1 — Screw  driver  6" 
1— Wrench,  adjusUble  12" 
1 — Wrench,  Allen  set  screw 
1— Wrench,  Allen  set  screw  fi" 
1— -Wrench,  Buda  spanner 
1— Wrench,  Check  nut 
1 — Wrench,  Construction  1" 
1 — Wrench,  Crank  case  plug, 

^"  xH"  X  4- 

1— Wrench,  Engineers,  fi"  x  l^' 
1 — Wrench,  socket  for  grouser 
•  bolts,  fi" 

1 — Wrench,  Engineers,       x  f^" 
1— Wrench,  Construction,  1%" 

It  is  suggested  the  following  items  be  procured  to  perform  all  operations 
of  engine  operating  maintenance. 

Socket  wrench  set  7/16"  x  1" 
Tappet  wrenches 
No.  00  sand  paper 
Feeler  gauge 
Machinist  rule 

(961  Inspection  and  Maintenance  Chart 


WHEN 


SERVICING  TO  BE  DONE 


REFERENCE 


Every  8 
Hrs.  of 
Operation 


1.  Check  bolts,  nuts,  capscrews  and  connec- 
tions. 

2.  Check  radiator,  fill  if  necessary,  check 
radiator  fins  and  passages  between  tubes, 
remove  any  restriction  to  air  flow. 

3.  Check  crankcase  oil  level ;  keep  full. 

4.  Clean  air  filter  cup;  refill  with  OE. 


Figures  7  and  9 
Paragraph  112 

Paragraph  98 


Every  64 
Hrs. 


1.  Change  crankcase  oil;  drain  while  engine 
is  warm. 

2.  Check  battery  water  level. 

3.  Oil  water  pump,  starter  and  generator. 

4.  Grease  distributor  shaft. 


— »      4.  (jrre|B( 

Googl 


Paragraph  99 
Figure  36 

Paragraph  101 

Qrigir¥rfrcm — 
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Inspection  and  Maintenance  Chart  (Cont'd) 


WHBN 

SERVICING  TO  BE  DONE 

REFERENCE 

Every  128 
Hn. 

1 .  Renew      filter  cartridge. 

2.  Oil  govOTnor  link  ball  joints  and  shafts. 

3.  Oil  throttle  and  choke  caUc,  Sex  caUe  to 

apply. 

4.  Oil  generator  and  starter. 

5.  CiMck  valvt  tappet  ctiuMiee. 

6.  Check  spark  plugs  for  carbon  and  gap. 

7.  Check  generator  brush  and  commutator. 

8.  Check  starting  motor  brushes  and  coas- 
mutator. 

'  9.  Check  fan  belt  tension. 

10.  Ctsui  ctwdtcu*  oil  breather  in  gunMut, 
dip  in  oil. 

11.  Check  battery  specific  gravity. 

Paragcqph  111 
Pigura  7 
Figure  7 

Figure  36 
Paragraph  116 
Paragraph  115 
Paragraph  104 
PaniraphlU 

Paragraph  102 
Figim  9 

Paragraph  99 

Every  512 
Hrs. 

1.  Lubricate  fan. 

2.  Ovwiuiiil  gtnwm. 

3.  OveAanl  starting  motor. 

4.  Tun*  VP  generator  and  voltage  regulator. 

5.  Tunc  np  ttuttt  motor  and  swlfedk 

Figure  36 

Mrintananca  Xattoal 

Maintenance  Manual 
Maintenance  Manual 
ifafaitinaiica  llaimal 

Every 
1,024  Hrs. 

1.  Wash  engine  with  Iwrmmm  or  hA  oO. 

2.  Remove  oil  pan,  wash  Out  slodg^  dMU 
suction  screen  float. 

3.  Check  oQ  float  bradnt. 

4        Vi  Afflf   MMinprtincr    i*a4     t^ilttMf   ttJuii  ttMdt 

bearing  lock  wire. 
5.  Install  mm  apaik  pla|i»  check  gaps. 

Maiatsaaaca  Mannal 
MatittaMBea  Itaimsl 

JKWIlwIIBIRCW  JMHHIM 

Bvary 

1.  OrmchuA  angfaH. 

NfM*  4a»  TiglitairfDC 

air  cleaner  hose 
coonactions. 
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(97)  EHginc  Servieings,  Adjustments  and  Repairs 

As  indicated  in  the  Maintenance  and  Lubrication  Chart,  there  are  certain 
adjuitmentB,  lervicings  and  repairs  which  the  operator  miiit  perform  in  the 
Hue  of  regtdar  mdntMunce.  Detafled  {nftmctiotti  for  tfiese  servieings  are  ghmti 
in  tldb  section,  including  the  references  given  in  the  Maintenance  Chart.  These 
instmctions,  however,  give  only  those  repairs  and  servieings  which  come  within 
tfie  scope  of  the  operator.  Complete  engine  msintanaiiee  and  repair  inttrdctieds 
arc  givia  in  tfio  Maintenance  Manual. 

Pot  convenience,  the  items  that  the  operator  majr  have  to  check,  adjust  or 
repair  are  listed  alphabetically. 

(98)  Air  Cleaner 

It  is  tihe  fmctioa  of  ibe  air  dMAer  to  prevent  tiie  altrsaivc  dost,  «Aldi  is 
the  chief  cause  of  engine  wear,  from  mtering  the  engine.  In  order  to  remove  Ac 

dirt  efficiently,  the  air  cleaner  must  be  properly  serviced. 

a.  Checking  Hose  Connections 

The  CONNECTIONS  between  tlie  air  cleaner  and  engine  MUST  BB 
KEPT  AIRTIGHT  AT  ALL  TIMES.  Tighten  the  clamps  on  tfie  lioae  con- 
nections. See  figure  42. 

b.  Cleoning  Cleaner 

Remove  the  oil  cup  at  the  lower  end  of  the  cleaner,  empty  the  oil  and  scrape 
out  the  dirt  See  figure  43.  Any  coaling  of  dirt  on  the  walls  <rf  tiie  center  tube 
should  be  removed  by  ramming  a  cloth  through  the  tube  with  a  stick  so  that 
the  fiow  of  air  to  the  engine  wiU  not  be  restricted.  See  Figure  44.  Refill  the  oil 
ctq>  to  the  oil  level  with  new  engine  oil.  Replace  the  oil  cop  securely.  NEVER 
REMOVE  THE  OIL  CUP  WHILE  THE  ENGINE  IS  RUNNING.  AND 
DO  NOT  RUN  THE  ENGINE  UNLESS  THE  OIL  CUP  IS  FILLED 
WITH  OIL  TO  THE  PROPER  LEVEL. 


Ptfore  43.  Removing  the 
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44.  Cleaning  Ae  dr 
caattr  tube. 


(99)  Battery 

The  battery  is  the  storehouse  for  the  electrical  energy  uied  to  operate  liM 
itsrtcf  motof.  XIm  battery  la  kept  dHfied     Aa  saiiavstBr< 

«.  CiMckfaiq  mud  Smrvlclim  loltwy 

Do  not  allow  the  surface  of  the  electrolyte  (battery  water)  to  get  below  the 
top  ai  tiie  separators.  Use  only  clean,  distilled  water  to  keep  the  battery  filled. 
Do  not  fill  hi|^  Hbrna.  Jott  bdew  A*  bottom  of  «m  OUag  tObi,  for  "gnUng* 
will  cause  the  electrolyte  to  spill  over.  Never  add  acid  to  tilt  bottaiy,  m  tftk 
will  give  a  false  reading  as  to  the  condition  of  the  battery. 

Keep  tiia  twmlmla  tight  and  clasfl.  If  ibey  riiow  s  teiidoiicy  to  eoitodit 
dean  and  apply  a  thin  coat  of  vaseline  to  protect  them  from  the  acid.  Keep  the 
outside  of  the  battery  dean.  Neutralize  any  electrolyte  that  may  be  on  the  metal 
Mffiooes  wink  a  cloth  aattumted  wiHi  entnuiirii  or  bicatboiuite  of  soda  ■ololioii 
(ime  pound  of  bektag  soda  to  one  gallon  of  tratwX  tlMO  <ff  the  water 
and  dry. 

Test  the  specific  gravity  of  each  ceU  with  a  hydrometer.  A  reading  of  1.270 
to  1.285  indicates  fully  charged;  1.290  half  diarged;  and  1.150,  dead.  Never  take 
a  reading  just  after  adding  water,  as  the  reading  will  not  be  true.  CAUTION: 
do  not  allow  battery  to  stand  in  the  discharged  state.  It  will  become  ruined  by 
■o^ibation. 

If  the  battery  requires  frequent  addition  of  water  and  is  gassing  excessively, 
feet  it  If  in  good  condition,  it  is  undoubtedly  due  to  overcharging.  The  voltage 
regidater  ehotdd  be  cliedced  by  malntenanee  repair  for  ftidty  adJostaMii^  at 

ouf  ined  in  the  Maintenance  Manual.  If  one  or  more  cells  continually  require 
more  water  than  others,  it  is  an  indication  of  a  damaged  cell  which  should  be 


checked  by  mdateaaiice  repair. 
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b.  Cold  Weather  Care 

It  h  fffptrMly  luipoiUmt  in  cold  weather  to  test  tii«  tpedfic  gravity.  A 
battery  freezes  between  the  temperatures  20  degrees  above  zero  and  50  degrees 
below  zero,  depending  on  the  state  of  its  charge.  Do  not  add  water  after  shot- 
ting down  for  Htm  vigbi,  or  it  will  frsese  qirickljr;  aMihat  it  gats  «  diarg*  after 
■ddiog  valUa 


OOVBMOt  UNKKJD 


Hfarv  45 


Tiic  carburetor  mixes  the  proper  amounts  of  air  and  gaao&w  In  OldK  to 
produce  a  highly  combustible  mixture.  See  figure  45. 

«.  Adjusting  the  Main  Jet 

The  main  jet  determines  the  mazimiun  amount  of  fuel  which  may  be  oIk 
lained  for  high  speed  operations.  The  main  jet  adjustment  redaect  dib  amonat 
ae  it  is  turned  towards  its  set.  Ordinarily  the  main  jet  adjustment  has  no  effect 
after  it  is  two  toma  open.  To  let  tliii  adjustment,  open  the  throttle  to  approxi- 
mately one-quarter  open  wltfi  llae  eii|^  running.  Turn  tiie  adjustment  dodc- 
wise  shutting  off  the  fuel  until  the  engine  speed  decreases  due  to  a  very  lean 
mixture.  Now  open  the  adjusting  screw  until  the  engine  speed  decreesee  4aa 
to  too  mneb  f ueL  The  adjustment  should  be  set  at  a  position  half-way  bstwaett 
these  two  extreuiei.  See  figure  45. 


Before  making  an  adjustment  of  the  idling  system,  the  engine  should  be  ran 
until  it  reaches  normal  operating  temperature.  To  inake  the  mixture  richer, 
tarn  the  idling  needle  vahre  IN;  to  make  die  mixture  leaner,  turn  the  IdBng 
needle  valve  OUT.  See  figure  46.  After  the  engine  is  warm,  set  the  throtde 
stop  screw  for  normal  engine  idling  speed.  Turn  the  idling  needle  valve  adjust* 
msot  to  the  right  or  left  tmtil  die  oigine  runs  steady  and  as  fast  aa»thb  tfarotHi 
poalUoM  will  permit  After  the  engine  runs  smooUl  and  StMldy,  h  may  be  BSCes- 
lary  to  change  the  position  of  the  throttle  stop  screw. 

c  Adjusting  Choke 

The  carburetor  cbdce  is  set  properly  when  the  air  shutter  is  opened  all 

r,,  ....    J.,   i         .  i/ilv:*  Original  from 
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IDIE 
ADJUSTMENT 


Figs  re  46.  Making  adjust- 
meats  for  idling. 


CHOKE 


ADJUSTMENT 


(101)  Distributer  and  Igiiitioa  Coil 

a.  Specifications 

Cylinder — 

Rotation— Right  hand,  viewed  from  top. 

Drive — Gear. 

Control — Automatic  and  Manual. 

Length— Overall  3^  inches.  From  moonting  um  6  laAMi 

Diameter  of  Base — 3  inches. 
Advance — Automatic. 
Wei^t— 2-1/6  peonds. 

The  purpose  of  a  distributor  is  to  provide  current  to  the  primary  winding 
of  the  ignition  coil  at  the  proper  time  and  also  to  distribute  the  high  tension 
volti^  to  Hw  imqiMr  eperk  ping.  See  figure  9. 

The  breaker  contacts  of  the  distributor  are  connected  in  the  coil  primary 
circuit  so  that  the  rotation  of  a  cam  opens  the  coil  circuit  at  the  proper  instant 
to  gttitfMe  a  wpuk.  The  diatribotw  eap  and  rotor  are  arcaaged  to  tin*  iIm 
high  tension  voltage  is  connected  to  tiie  correct  wptak  ptaw  for  firiof  eadi 
cylinder. 

The  dietttbutor  is  equipped  ^fritii  a  centrifugal  governor  for  the  contnd  of 

the  timing  and  has  the  cam  connected  to  the  drive  shaft  through  the  governor. 
This  is  arranged  so  that  as  the  speed  is  increased  the  relationship  of  the  cam 
to  the  brealmr  arm  is  changed  bjr  Ae  centrifugal  acAm  of  the  fOvernoCi  Tba 
rate  and  amount  of  spark  advance  is  controlled      tihe  wdglit  springs  and  tfie 

design  of  the  centrifugal  governor  mechaiusm. 

b.  Ignition  Coil 

The  function  of  an  ignition  coil  is  to  translMnii  tiie  torn  voltage  energy  sup- 
plied by  the  car  battery  into  the  hi|^  voltage  domrgf  neoesaary  to  junqp  die 

spark  plug  gap.  See  figure  47. 

An  ignition  coil  has  two  windings,  one  the  primary  winding  which  consists 
of  a  comparatively  few  turns  of  heavy  wire  and  the  secondary  winding  whidi 
consists  of  many  turns  of  very  fine  wire.  The  secondary  winding  is  wound  on 
a  soft  iron  core  while  the  primary  winding  is  wound  around  the  outside  of  the 
BOOOndary  winding.  A  soft  iron  shell  encloses  the  outside  of  both  windings  and 
serves  to  complete  the  magnetic  circuit.  Carefully  selected  and  tested  insulation 
is  placed  between  the  winding  layers,  the  primary  and  secondary  windings  and 
between  the  outside  of  the  primaiy  irindSng  and  tiM  ontat  soft  iron  didL 


Original  from 
UNIVERSITY  OF  CALIFORWIA 


Pon^raph  tOI 


nqmn  47.  Showing  meant* 
ing  bracket  for  oil  filter 
fiff^  igidtloii  eofl* 


iGMinON 

COM. 


Whenever  current  is  built  up  and  broken  in  the  primary  winding,  a  voltage 
iadoctd  cofTCitt  will  be  •officiendy  Ugji  to  produce  a  tpark  at  the  gpariE  plog. 


Xveiy  84  hMri  tunt  tlM'CreMe  cap  oae  tittB> 

Every  512  hours,  add  one  drop  only  of  OE-10  to  the  breaker  arm  hinge  pin 
and  saturate  the  felt  in  the  top  of  the  cam  with  OE-10.  Add  one  drop  of  OE-10 
to  eadi  ffo^rwnor  pivot  and  slot  Do  aot  ever4nbrieattt.  App^  eparingly 

WB-3  to  the  breaker  cam.  Be  careful  not  to  get  oil  or  grease  on  the  cap  and 
rotor  or  breaker  contacts  as  oil  or  dirt  materially  shorten  their  life.  See  figure  48. 

d.  Chaekkif  ItmIim*  Contacts 

If  the  contacts  are  a  grayish  color  and  are  not  burned  or  pitted,  they  need 
not  be  replaced.  Check  with  a  feeler  gauge  the  breaker  contact  gap.  This  gap 
should  be  .021"  plus  or  minus  .003".  Readjust  if  necessary.  See  figure  48.  After 
adjusting,  retighten  the  locknut  as  shown  in  figure  48.  Then  recheck  the  gap. 
Check  the  contact  point  aUgnment.  The  contacts  should  be  aligned  so  as  to 
nuke  contact  aear  ^  eeater  of  i3b»  contact  surfacea.  Bead  Hat  tttAomMry  coo- 
tact  bracket  to  aecore  prefer  aHgnment.  Then  recheck  tiie  nuudmnm  gap  aa 
Joat  given  above. 

t.  Timing  Dittribnter  With  Tlia  Engine 

Since  the  distributor  is  equipped  with  an  automatic  spark  advance,  only  a 
temporary  setting  can  be  made.  The  final  setting  can  be  made  when  the  engine 
is  runniaf  aaderioad.  The  following  attpa  are  neceaaary  to  nudca  the  temponry 
■atting: 

1.  Crank  the  engine  until  the  piston  ia  No.  1  cylinder  moves  upward  on  the 
coBipffeaaion  atrcAe.  (Tlie  compression  atrcAe  can  be  obtained  by  cranking  the 
eagfaie  oatil  the  intake  valve  opens  and  closes.  The  intake  valve  is  the  second 
valva  from  the  fan  end.  Tliis  wiU  neceaaitate  removing  the  valve  cover  plate.) 
ffiowiy  contbrae  cranking  tiie  engine  so  tiiat  die  top  dead  center  line  on  the 
iywhcel  centers  in  the  timing  hole  of  the  -  fly  wheel.  See  figure  49.  With  a 
■rnnmth  on  the  crankshaft  jaw  back  up  the  flywheel  1-1/16  to  1%",  as  measured 
ontty  staface  of  the  flywlieal  fSuoagtt  the  timing  hole.   .  . 
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Hgar*  4t.  Distribator  adjustments. 

2.  Remove  the  distributor  cap  from  the  distributor  (see  figure  48)  and 
loosen  the  clamp  screw  and  locknut  of  the  distributor  advance  arm.  Turn  the 
ho&y  of  Ac  dtetfibntof  in  the  opposllt  dinctloii  of  tfis  tUiCftbutor  csm  ntktloii 
just  until  the  points  begin  to  open.  Ti|^itan  the  clamp  screw  and  locknut  in  the 
advance  arm.  See  figure  44.  NOTE;  Advance  arm  should  be  left  in  full  manual 
a4vmmo  poritloD. 

3.  Before  installing  the  distributor  cap,  note  the  position  of  the  rotor  as 
tile  contact  in  the  cap  coming  squarely  opposite  the  rotor  will  be  the  No.  1 
cj^faidcr  spulc  plug  caU*  tsfmlBal  comisctfoib  Isoldl  IIm  cap. 

4.  Install  the  high  tension  cable  from  tha  tpark  plug  of  the  No.  1  cylinder 
to  IIm  No.  1  distributor  cap  outlet  and  inatdl  Ika  rest  of  the  cables  in  their 
propor  order.  Tlw  firtaf  ordor  it  l<4-**2.  Not*  Act  <Im  porition  Of  6m  ntor 
determines  which  outlet  on  the  dhrtfibutor  cap  will  become  the  No.  1  cylinder 
high  tension  spark  plug  cable  connection.  From  this  point  the  firing  order  is 

The  temporary  settinc  hw  now  been  obtained.  The  permanent  letting  can 
new  be  nede  with  the  aaghie  running  under  full  load  by  carefttUy  adrandag 
or  ratAidtug  ilie  odvuwo  ctowip  ecrew  whalevw  is  McetMiy  to  set  the 
efidettt  engine  opentioiL 


f102)  Hm 

The  fui  belt  Mrei  the  fen  «id  IIm 

shaft. 

a.  eiMdkhig  Mf  cud  A^maMaq  i 

There  should  be  approximately  ^  of  an  inch  slack  as  all  V*bdtl 

run.  just  loose  enough  to  prevent  slipping.  See  figure  50. 
r^.  ,..  f  r^lr>  Original  from 

Digitized  b,  VjOogie  P.,.  «  UNIVERSITY  OF  CALIFORNIA 


Pcnxigrapiw  102^103 


GENERATOR 
AOJUSTING  tRACE 


Mfm  M.  Chadc  belt  alack 

tUmt  Htm  of  pullcjrt  and 
belt). 


FAN  BELT 


tiie  lock  not         ian  beh  tenrion  adlJaMiBg  acmr  diowii  la  fignr* 

51,  and  turn  the  adjusting  screw  to  the  left  to  tif^ten,  right  to  looaen  Whatt 

proper  tension  is  obtained,  tighten  the  lock  nut. 

b.  Installing  Belt 

Whenever  installing  a  new  belt,  alwajrs  loosen  the  fan  belt  adjustment  and 
gmtntoe  adjwting  screw,  figure  SO,  so  aa  to  allow  the  to  ba  dipped  m 
place  witboat  forcing.  This  will  avcnd  any  internal  damage  to  tlie  belt 

(103)  PmI  Pump 

The  AC  mechanical  fad  pomp  aopidiei  fod  ffom  fte  siipi^jr  tindc  to  iIm 

carburetor  to  meet  engine  requirements  at  all  speeds.  The  power  is  applied  to 
the  rocker  arm  by  an  eccentric  on  the  camshaft.  The  rocker  arm  movement 
tftrongb  die  Hnk  and  rod  poUt  Hie  dia^ragm  away  from  flie  fuel  chanibar 
against  a  spring  pressure  of  2%  to  6  pounds.  The  vacuum  created  by  the 
diaphragm  movement  pulls  the  gasoline  from  the  supply  tank  through  the 
inlet  valve  and  into  the  fad  chamber.  The  retnm  atroke  (low  point  of  cam) 
releases  the  compressed  diaphragm  spring  expelBng  the  fod  tinoogh  flw  ontfet 
valve  into  the  carburetor  bowL 

cu  iMpggHiiti  ei«««fB«.  oMl  Adlttiffaif  INmI  P—p 

Inspect  the  pump  for:  (1)  dirt  in  the  sediment  bowl;  (2)  dirty  screen; 
(make  certain  that  the  cork  gasket  is  properly  seated  when  replacing  bowl); 
13)  looae  valve  ptoga  or  worn  gadnta;  (4)  iMky  tHMaf  or  oonaoctioM:  (9) 
bent  or  kinked  tubing;  (6)  loose  cover  screws— «ay  ot  ^080  OOnditkma  will 
triba(e  to  the  la^  of  fuel  at  the  carburetor, 
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If  the  valves  are  damaged  or  warped,  they  must  be  replaced.  It  is  not 
necessary  to  remove  the  fuel  pump  from  the  Migiat.  Jtist  unscrew  tiu  v«hr* 
plugs  and  remove  the  spring  carefully  so  as  not  to  scratch  the  valves. 

Before  inserting  the  new  valves,  assemble  the  valve  seats  to  make  certain 
lllal  dwr*  are  no  irregularities  which  prevent  proper  seating.  (If  there  are  any, 
pomp  cover  should  be  replaced).  Place  the  valves  in  the  valve  chamber.  Re- 
■WMiible  the  valve  plugs  and  springs.  Make  certain  that  the  springs  are  inside 
tfM  lower  stems  of  the  valve  plugs.  Use  new  gaskets  under  the  valve  l^ngS. 

Fuel  leakage  at  the  edge  of  the  diaphragm  is  usually  caused  by  loose  cover 
screw,  lighten  the  cover  screws  alternately  and  securely.  Also  check  inlet 
and  outlet  pip«  coonactfoiw. 


1104) 


The  generator  changes  mechanical  energy  into  electrical  energy,  wUch  to 
stored  in  tiie  storage  battery  to  be  used  at  needed.  Figure  53. 

a.  Chacking  ComiHirlafer  oikI  Broiliat 

Remove  the  cover  band  to  inspect  the  commutator  and  the  brushes  for  dirt 
and  wear,  and  also  check  for  high  mica  (the  insulation  material  between  the 
copper  ban)  or  for  tiie  commutator  twing  out  of  romd.  Hdu  latter  can  1m 
determined  by  watching  the  brushes  as  the  commutator  is  revolved.  If  the 
commutator  is  out  of  round  or  has  high  mica,  this  becomes  a  jbb  for  mainte- 
nance rapdr  ai  on^bed  la  the  M aintenance  Manual. 
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b.  CiMHiiif  Commalafor 

Clean  the  commutator  with  No.  00  tandpapw.  Cut  a  itrip  of  sandpaper  as 
«id«  as  Htm  commntator  and  hold  4h«  tandpapir  afaiait  th*  revoMag  cook- 
mntator  aa  MaaUatod  In  figon  S4,  llavar  naa  aoMKj  dofh.  AB  doM  taaat  ba 

blown  from  the  generator  with  dqr  coiatcimJ      or  a  iHHid  boOom. 


c  CiMckfaii  Irasli  Wmt 

Mow  fmrater  fenalMs  ara  IS/lf  long.  BnMhM  im  doani  to  H'  imm 


moat  b«  replaced. 

Tht  ganeiatof  faat  k  toeatad  b  the  baae  of  the  voltage  regulator,  aa  tbtmn 
in  figure  5S.  It  U  a  five  ampere  fuse  and  is  held  in  plaea      a  tiranb  acfow. 

^htcldiifaMl  AdiutiM  imli  MovMMat  ^ 
BrwiMa  Boat  mova  fraa|y  lii  thair  biddara.  Do  not  fold  or  liwlat  tiw  timrfi 

"pigtails'*  io  that  they  prevent  free  brush  movement.  If  the  brushes  are 
gummed,  daan  them  with  gaaoUna.  Do  not  soak  them,  allow  them  to  dry 
Mora  osing.  If  bntthet  art  cakad  wMi  aay  aafeslaaet^  da  not  Mud 
excessively  or  round  the  contact  edges  of  the  bmik  Ckan  tlia  brwh  holdora. 
Brushes  worn  down  to  must  be  replacad. 
f.  Romoving  Brush  DHst  and  Dirt 

Blow  the  brush  dust  or  dirt  ont  of  tiie  motor  and  tlia  ganerator,  especially 
at  commntator  and  and  brush  rigging,  with  dry  cnmprsaaaJ  air  or  hand  beUowa, 
to  prevent  ikort  circuits,  giouiiding,  etc 

f.  lt«ploei»|  ^shts 

Place  the  new  brushes  in  thair  holders  and  connect  brush  pigtails.  To  seat 
tevtltas  properly,  cut  a  strip  of  No.  00  sandpaper  slightly  wider  than  the  broalL 
See  figure  56.  Slip  under  one  bnidi  at  a  time.  With  the  abrasifa  oUa  agaiMt  iSm 
bmsh  and  tha  brush  at  its  proper  spring  tension,  draw  the  paper  upward  or 
dowtnrard,  making  certain  that  tbe  entire  face  of  brush  is  being  ground.  DO 
NOT  GRIND  EXCESSIVELY.  The  other  bmsh  barely  showing  in  the  pie- 
tora  is  ralsassd  from  its  sining  tension  to  permit  clearance  for  the  aandpaper 
aa  Hia  aandpaper  is  drawn  upward.  Blow  out  the  dust  and  examine  both  edges 
of  the  brush  to  see  tiMt  tiMy  are  touching  the  communtator  property. 

Baiora  rqriadng  cover  band,  fold  brush  "pigtail"  wires  down  so  that  tfaoy 
irfn  not  touch  tha  band.  They  must  not  touch  any  meul  except  that  of  tiia 
bmsh  holder  to  wiiidi  they  are  atuched.  TidB  precaution  prevents  a  short  or 
gromd  at  the  generator.  Tha  connaction  aenwa  attaduag  tha  brash  pigtaila  to 
Jha  hoMcrs  most  be  tight 
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PifBT*  40.  Adjusting  Gov- 
ernor Unk  Rod. 


11051  Voltage  RegHkrtM^ 


The  voltage  regulator  which  is  mounted  on  the  generator  automatically 
eontrob  and  limits  the  generator  voltage  in  order  to  properly  charge  tiic  battny. 
The  voltage  regculator  perndti  t  eomiparatiTely  high  chargiaf  cWTMit  ^Am  liw 
battery  is  in  a  discharged  condition,  and  will  cause  this  current  to  gradually 
decrease  as  the  battery  becomes  charged,  thereby  protecting  the  battery  from 
damage  by  contfained  high  charging  cnrrents.  flie  r^iahtor  alio  cMa  out  tiM 
generator  from  the  battery  when  the  generator  is  not  running,  to  prevent  IIm 
battery  from  discharging  back  through  the  generator. 

WARNING:  Because  the  regulator  is  precision  adjusted  and  special  dec* 
trical  meters  are  needed  for  Mtlliig,  tfia  o^tiUot  diould  turn  the  job  of 
adjusting  the  regulator  over  to  maintenance  repair,  as  outlined  in  the  Mainte- 
nance Manual.  However  the  operator  can  clean  the  contacts  if  he  has  the 
Meawnry  nattiial  and  k  careful  in  so  doing. 

a.  Ckoning  Contacts 

Pint  make  certain  to  disconnect  the  battery  from  the  control  onit  or 
regulator  while  cleaning  the  contacts,  fake  off  the  cover.  Clean  the  eenlaets  bgr 
drawing  crocus  cloth  between  them  while  holding  the  contacts  togedier  under 
SLIGHT  pressure.  See  figure  57.  Crocus  cloth  is  a  vary  fine  abraaiva.  DO 
NOT  USB  COARSE  ABRASIVES.  Blow  away  the  cleaning  dust.  Be  carafid 
not  to  leave  lint  or  dust  between  the  contacts,  because  that  will  prevent  opera- 
tion.  Gently  snapping  the  contacts  open  and  closed  may  dialodge  the  lint  or 
dnat,  OT  drawing  a  piece  of  amootii  hard  paper  between  the  contacta  vHll  alao 
dialodga  the  particles.  Do  not  use  a  file  except  to  remove  projectiona  or 
extrcaaa  imnhnaaa,  and  ba  aura  to  uae  only  a  fine  mill  cut  file.  Coatinaoiia 
fitioff  wfn  ramove  aB  eontaet  material  from  the  thin  metal  4te  to  wMdi  it  la 
welded.  DO  NOT  PILE  TOO  IIIICH. 

NOTE :  If  the  regulator  must  be  sent  to  maintenance  repair  for  adjustment, 
tibe  regulator  and  the  generator  must  always  accompany  each  other.  One  should 
not  be  adjusted  or  repaired  wMioBt  Hm  odiac  bdsg  adjnatad  and  chackad. 


The  governor  maintains  within  close  regulation  any  desired  engine  tpaeJ 
with  the  normal  idling  and  nominal  maximum  speed  range,  irrespective  of  englna 
load.  In  addition,  the  governor  controls  the  engine  idling  speed  to  prevent 
stalling  and  the  maximum  speed  to  prevent  racing.  The  governor  is  connected 
to  the  goveriMMr  dirottle  box  butterfly  valve  located  between  the  carburetor  and 
tlM  kttaka  manifold  by  a  link  rod.  See  figure  45.  The  governor  ia  praaawa 
fatbricatad  hitemally. 
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CAUnON:  TIm  OMdn  ipeed  adjottiMBt  ii  cemcCly  Mt  at  «w  Httary  and 
not  be  changed.  If,  because  of  tome  mishap  or  damage,  it  becomes 
to  reset  the  adjostment,  tfa*  operator  moat  torn  tbia  job  over  to  the 
repair,  as  oatffaMd  in  die  Maintenaaea  MamMl, 


«.  Adfmting  Engine  Surge 

If  the  engine  is  anstaUe  at  top  engine  speed,  running  without  load  or 
part  load,  torn  tfia  M||aMiBf  aawar,  is  in  figora  51,  inmwd  a  half  toni  at  a 
until  the  surging  atopa,  being  ann  tliat  joa  do  ant  taiae  Hm  ipead  ol  the 

by  so  doing. 

b.  Adjmtiag  6ov«rMr  Liak  Rod  Ball  MmH 

.    Tfaa  fomof  IfaA  tod  ban  Mall  at  both  enda  of  liM  Ifadt  tod  ihMdd 

snug,  bat  BMve  without  friction.  See,  in  figure  59,  the  screwdriver  is  turning 
the  ball  joint  adjusting  plug  and  the  fingers  are  testing  for  friction  at  the  car- 
inneiur  eno.  a  nao  cofser  pn  initnign  uia  acrew  nnaN  oe  lesuuvwi  so  iiw 

the  adjustment  Replace  the  cotter  pin  after  the  adjoatmant  Ii  mado.  NWBS 

BEND  THE  ROD.  Keep  ball  joints  lubricated. 


c.  Adiusting  Govoraor  Unk  Red 
With  ennac  oomad,  loeaaa  both  the 


engine  oiep|>aa,  loeaaa  Both  the  bdl  joint  iedumto,  nmove  the  ball 

joints  from  the  governor  arm,  and,  with  the  governor  throttle  in  wide  open 
position,  adjust  the  rod  by  turning  the  ball  joint  either  to  the  right  or  l^t, 
depending  open  the  adjuiaawn  teqidfod.  Tba  rod  nnwt  bo  io  adjnrtad  tliat 

when  the  engine  is  stopped  the  rod  holds  the  governor  throttle  lever  with  a 
very  slight  amount  of  slack  from  the  wide  open  position.  See  figure  60, 


(107)  Manifold 

aoe  iiHuiiivia  pnvnaaa  «  inwaia 
the  coaboBtlon  chamber  and  aloe  a 

combttition  chamber. 


of  eulfauoa  of  tlM  oombnatiblo 
of  osit  of  ifaa  bamod 


*      -  * 
mm  mo 
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a.  CliackiagaWarpod  Manifold  _ 

WIdi  a  aiialght  ad^t  chadt  acioio  4io  gaalsat  iaoao  loagtliwioa.  Jt  ^ 

the  ends  usually  bow  in  and  the  center  bows  out.  The  manifold  must  be  eitiiar 
replaced  or  machined  by  maintenance  repair  as  outlined  in  the  Maintmaneo 
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(108)  Magnefic  Switch 


The  magnetic  switch,  when  the  push  button  switch  is  operated,  completes 
the  starting  circuit  between  the  battery  and  the  starting  motor.  The  push 
button  switch  is  a  simple  button  tjrpe  with  a  retracting  spring  that  opens  the 
contact  when  the  finger  is  removed  from  the  button. 

In  time,  the  contacts  of  the  magnetic  starting  switch  will  require  resurfacing 
or  possible  renewal.  Resurface  perfectly  flat  with  a  fine  mill  file,  then  polish 
the  surface  on  sandpaper  laid  on  a  perfectly  flat  surface.  A  ronnded  surface  will 
not  permit  suflScient  contact  for  heavy  current.  The  switch  comes  as  a  complete 
unit  or  assembly  and  if  worn  or  damaged  must  be  completely  replaced. 


The  oil  float  is  a  floating  oil  pump  suction  screen  arranged  to  rite  and  fall 
with  the  oil  level  in  the  crankcase  so  that  only  the  best  oil  is  taken  for  the 
bearings — thus  avoiding  the  sludge  and  the  foam,  either  of  which  would  cause 
bearing  damage.  See  figure  61. 

a.  Checking  the  Float 

When  the  oil  pan  is  removed,  check  the  joints  about  which  the  body  of  the 
float  swings.  It  must  be  free  of  any  binding.  A  damaged  tube  on  the  float  or 
a  damaged  casting  in  which  the  float  tube  pivots  can  cause  binding  at  these 
points.  The  damaged  part  should  be  replaced.  Since  the  tube  cannot  be  removed 
from  the  float  body  assembly,  the  entire  unit  must  be  replaced  if  the  tube  is 
damaged. 

b.  Cleaning  the  Float  Screen 

When  the  oil  pan  is  removed,  examine  the  screen  and  if  necessary,  clean 
it  by  removing  the  float  and  washing  it  in  gasoline,  naphtha,  or  a  good  cleaner. 
Blow  the  screen  with  compressed  air.  If  the  fouling  is  particularly  bad,  bend 
out  the  ears,  and  remove  the  shield.  The  screen  can  then  be  thoroughly  cleaned 
with  a  wire  brush.  The  shield  should  be  carefully  positioned  and  the  ears 
turned  back  over  the  body  flange.  Clinch  the  ears  with  pliers;  nevev  use  a 
hammer. 


Remove  the  oil  pan  and  wash  out  the  sludge  with  kerosene.  If  the  sludge 
is  thick,  the  engine  is  being  incorrectly  operated,  and  an  investigation  of  operat- 
ing conditions  should  be  made.  Sludge  is  the  result  of  moistiire  being  present 
in  the  oil  pan.  The  moisture  is  caused  either  by  the  natural  sweat  of  the  en- 
srine,  leaky  piston  rings,  or  water  in  the  oil. 


The  oil  Alter  removes  dirty  particles  that  are  the  result  of  engine  opera- 
tion.  Not  only  does  the  Alter  help  to  cut  down  engine  wear,  but  also  to  prolong 
the  usefulness  of  the  oil. 

a.  Renewing  Filter  Element 

Unscrew  the  cover  assembly  by  tiu^iing  the  handle  at  the  top  of  the  filter 
counterclockwise  until  the  threads  disengage.  Remove  the  drain  plug  to  drain 
the  accumulation  in  the  sump  and  to  break  the  vacuum  created  while  removing 
the  element.  Pull  out  the  dirty  element  by  the  wire  handles.  Flush  out  the 
Alter  housing  with  kerosene.  Be  sure  to  have  the  oil  pan  drain  plug  out.  Insert 
the  new  element  and  replace  the  drain  plugs.  Inspect  the  top  gasket;  if 
recessed,  replace  it  with  a  new  non-laminated  DeLuxe  gasket.  With  Alter  com- 
pletely assembled,  check  for  leakage  by  naming  the  engine  till  Alter  is  warm. 


(109)  Oil  Float 


(110)  Oil  Pan 

a.  Cleaning  Out  the  Sludge 


(111)  Oil  Filter 
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42.  Removing  •!•> 
flMMtt  of  oil  flMT. 


11121 

With  the  air  pulled  through  the  radiator  tubes  by  the  fan,  the  radiator  cools 
the  water  in  the  cooling  lyitem.  It  is  important  that  only  dean,  aoft  water 
bo  iMwd  in  tfM  eoolitig  tyitem.  The  tne  of  hard  w»4«r  will  caose  teal«  to  form 

in  the  engine  jackets  and  in  the  radiator,  thereby  tending  to  clog  up  the  circula- 
tion. Where  the  use  of  hard  water  cannot  be  avoided,  uie  a  commercial  water 
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Drain  the  radiator,  refill  and  flush  it.  Examine  the  hose  connections  for 
disintegration.  Anti-freeze  solutions  have  a  tendency  to  cause  the  rubber  hOMt 
to  deteriorate.  Particles  of  rubber  tfras  pAim  Into  die  system  and  ffll  tip  tiie 
water  passages.  If  the  system  is  clogged,  attach  a  hose  to  the  bottom  of  the 
radiator  at  the  drain  hole,  and  turn  on  20  or  30  pounds  of  water  pressure.  This 
reverses  the  flow  and  win  tend  to  catty  the  iSst.  wMdi  has  been  lodged  down 
in  the  tube,  back  upward  and  out  through  the  top  of  the  radiator.  While  doing 
this  allow  the  radiator  to  overflow  through  the  top.  If  the  radiator  is  so  badly 
clogged  Oat  Hds  does  not  serve  to  kta  tlie  dccntatbii,  iiMtt  tite  MBowAog  step* 
must  be  tahawi 

b.  Cleaning  Hm  Radiator 

Use  a  solution  of  one  part  of  muriatic  acid  to  three  parts  of  water  in  suffi- 
cient quantity  to  fill  the  radiator,  or  a  solution  made  up  with  three  or  four  cans 
of  commercial  lye  added  to  a  aaffidaat  qitantii^  of  wafir  to  ill  tfia  oeoUng 
system.  Allow  either  of  thei*  tldntioili  tO  Stand  in  the  system  for  three  or  four 
hours.  Drain  the  radiator  and  ^onHil^y  flush  the  cooling  system  with  clean 
water.  Alter  fladdng,  fin  -vdHSi  eleaa  water. 

CAUTION:  Do  not  use  liquid  solder  or  radiator  compoimds  to  stop  leaks, 
«•  tiieas  tend  to  clog  the  radiator  tubes.  A  leaky  radiator  should  be  repaired 
in  dM  r^nlar  aanasr  by  maieteaaacs  repair  as  oaOned  la  lb*  Maintenaiiee 


The  spark  plug  has  two  electrodes  so  arranged  that,  when  the  high-tension 
electric  current  passes  through  the  plug,  a  spark  is  produced  which  ignites  the 
compressed  gas  mixture.  The  center  electrode  is  inindated  and  4ie  oMsr  «lee- 
trode  b  gnnmded. 

a.  Checking  and  Adjusting  Spark  Plugs 

The  gap  between  the  electrodes  should  always  be  set  at  .025  inch.  Use 
a  wire  feeler  gauge  as  ahown  in  figure  63  to  el»e^  tlie  gap.  Inqpeet  the  porce- 
lain for  cracking  and  chipping;  if  porc^ain  is  damaged,  discard  die  ptxkg.  Where 


fl131  Spark  Flags 


Wf  fe  *3.  Checking  tfuA 
ping  gap. 
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nfBr«  M.  Checking  WftA 
plug  failnre. 


poMible,  use  a  spark  plug  sand  blaster  to  clean,  or  scrape  off  the  carbon  iMk 
a  knife.  The  outside  of  the  porcelain  should  be  kept  free  from  oil  and  dirt  00 
which  moisture  can  collect  and  "ibort"  the  plug.  Spark  plugs  ilwald 
avMd  avwy  l,iBDO  iMon  of  opMrtwa. 

b.  Cheeking  Misfiring  Spuk  flaf* 

To  find  the  plug,  or  plugi,  not  firing,  ground  a  screwdriver  to  the  block 
(as  shown  in  figure  64)  and  tilt  die  screwdriver  to  contact  the  metal  terminal 
OB  the  cable  coontetiilff  Hm  tpaA  plOK  to  the  distributor.  The  plugs,  or  plug, 
not  firing  will  have  no  eff«^  on  tfM  nmniiig  of  tiia  «agin«  whMi  ihortad  bgr  tlw 
screwdriver  and  indicate*  mirfrillf 

(114)  Starting  Motor 

TIm  MUIIuk  motoi  emdn  tiM  wigliw;  howcwvr,  It  doM  not  Mart  tiM  uglito, 
because  the  actual  starting  is  a  function  of  the  engine  itself.  A  Bendix  drive 
keyed  to  th«  annatare  shaft  aatomaticaHy  engages  the  cranking  pinion  to  the 
fljrwberf  gsar  as  tfis  anDatnre  bcg^  to  revolve  whsn  tfis  nugnetic  switch 
Is  dosed.  When  the  engine  fires,  the  overrunning  effect  of  die  ijiwlisal  on  ths 
pinion  dtsmgagss  it  from  the  flywheel.  See  figure  65. 


Paragraphs  114 — 115 


CAUTION:  Avoid  prolonged  cranking,  as  this  may  cause  overheating  of 
the  cranking  motor  and  the  battery.  If  the  engine  does  not  start  in  a  few 
seconds,  investigate  and  correct  the  cause.  The  cranking  motor  must  be  used 
only  when  the  engine  is  free  of  other  loads.  Be  sure  the  clutch  is  disengaged. 

a.  Checking  and  Cleaning  Commutator 

If  the  commutator  becomes  slightly  rough  or  coated,  it  will  be  necessary 
to  remove  the  starter  from  the  engine,  take  off  the  end  plate  and  brush  as- 
sembly. Now  with  a  strip  of  00  sandpaper,  holding  the  ends  of  the  paper  in 
each  hand,  polish  the  surface  smooth.  Do  not  use  metal  for  holding  sandpaper 
and  DO  NOT  USE  EMERY  CLOTH  for  cleaning.  If  the  commutator  has 
high  mica  or  is  out  of  roimd  it  must  be  machined  and  the  mica  undercut.  This 
will  necessitate  removing  starter  from  engine.  This  procedure  is  outlined  in  tht 
Maintenance  Manual. 

b.  Checking  and  Servicing  Brushes 

The  brushes  should  be  checked  for  wear,  sticking  or  insufficient  spring 
pressure.  New  motor  brushes  are  13/16  inches  long,  and  the  brushes  must  be 
replaced  when  they  are  worn  down  to  ^  inch  in  length.  Grind  in  the  new 
brushes  with  No.  00  sandpaper  held  on  the  contour  of  the  commutator  with 
the  sanded  side  against  the  brush.  Then  pull  the  sandpaper  in  the  direction  of 
the  rotation  of  the  armature,  as  shown  in  figure  56,  the  same  method  that  is 
used  in  seating  generator  brushes. 

The  brushes  must  move  freely  in  the  holders.  If  they  are  oily  or  dirty,  clean 
the  brushes  in  gasoline,  but  do  not  soak  them.  If  brushes  are  caked  with  any 
substance,  remove  with  Bne  sandpaper  laid  on  a  true,  flat  surface.  Do  not  sand 
them  excessively  or  round  the  contact  edges  of  the  brush. 

For  new  full  length  brushes  there  is  usually  enough  spring  pressure  when 
the  brush  spring  ends  are  in  the  first  notch  of  the  lever.  When  the  brushes 
are  worn  down  to  21/32  inch  long,  or  if  "arcing"  is  occurring  between  the 
brushes  and  the  commutator,  it  is  advisable  to  put  the  brush  spring  ends  in 
the  second  notch,  counting  from  the  brush  end  of  the  lever.  If  the  spring 
temper  has  been  taken  out  by  overheating,  replace  the  brush  holder.  Attempt- 
ing to  use  worn-out  brushes  may  cause  overheating  of  the  brush  springs. 

c.  Checking,  Cleaning,  and  Repairing  the  Bendix  Drive 

Remove  the  starter  from  the  flywheel  housing.  To  remove  the  Bendix, 
first  loosen  the  shaft  spring  screw,  which  is  accessible  through  the  hole  in  the 
pinion  housing.  Take  out  the  housing  screws  and  slide  the  pinion  housing  and 
the  Bendix  off  the  shaft.  See  figure  65.  If  Bendix  is  worn  or  the  spring  dis- 
torted, they  should  be  replaced.  When  re-assembUng  the  Bendix  on  the  shaft, 
give  the  shaft  a  thin  coating  of  OE-10. 


The  magnetic  switch,  when  the  push  button  switch  is  operated,  completes 
the  starting  circuit  between  the  battery  and  the  starting  motor.  The  push- 
button switch  is  a  simple  button  type  with  a  retracting  spring  that  opens  the 
contact  when  the  finger  is  removed  from  the  button. 

a.  Checking  and  Servicing  Switches 

In  time,  the  contacts  of  the  magnetic  starting  switch  will  require  resur- 
facing or  possible  renewal.  Resurface  perfectly  flat  with  a  fine  mill  file,  then 
polish  the  surface  on  sandpaper  laid  on  a  perfectly  flat  surface.  A  rounded 
surface  will  not  permit  sufficient  contact  for  heavy  current.  There  are  no 
adjustments  or  servicing  necessary  to  the  push-button  starter  switch  or  the 
magneto  ignition  switch  other  than  to  replace  when  they  fail  to  operate. 


(115)  Switches 


Page  75 


Original  from 
UNIVERSITY  QF  CALIFORNIA 


Poragraph  116 


ADJUSTING  SCREW    VALVE  STEM 


i-^Fi9Mr*  66.  Checking  Tappet 


Clearance. 


flU)  Top|i«ti 

The  tappets  bear  directly  on  the  ends  of  the  valve  stems  and  proi^de  a 
means  of  adjusting  the  valve  so  they  will  seat  and  open  correctly. 

«.  Ciraeking  Tappet  CI(HHrmc« 

It  is  of  utmost  importance  that  at  all  times  then  la  the  corraet  amount  of 
dMurance  between  the  tappets  and  the  valve  stems. 

To  dedt  thia  clearance  <•■•  figure  M):  Flnt  ramova  the  valva  eoMr 

plate.  Turn  the  engine  over  by  hand  until  the  intake  valve  closes  on  the  par- 
ticular cylinder  you  are  working  on.  Continue  to  turn  the  engine  revolution 
to  lie  certain  ^t  liie  cam  is  out  from  nader  lb»  Itttar.  The  pirton  ia  bow 
approximately  at  top  dead  center,  and  both  the  intake  valve  and  exhaust  valve 
are  in  position  for  checking  or  adjusting.  Figure  67  shows  the  positions  of  the 
eidbanat  and  intafo  valvaa. 

With  feeler  gauge,  check  the  clearances:  For  the  intake  valve  on  a  hot 
engine,  6  thousandths  of  an  inch;  for  the  exhaust  valve,  9  thousandths  of  an  inch. 

To  adjwt:  Tht  lifter  nratt  be  bald  rigid  while  leoaeiiliqr  ^  middle  todi- 
tnit.  Turn  the  top  adjusting  screw  in  either  direction,  depending  upon  the 
adjustment  that  is  needed,  imtil  the  correct  clearance  is  checked.  Tighten 
loeinat  and  cKecfc  to  be  anre  that  4ie  adf  Baling  aerew  baa  not  moved.  Repeat 
this  procedure  for  all  the  valves  and  bear  in  mind  that  both  the  intake  and 
exhaust  valves  can  be  checked  together  for  that  particular  cylinder.  CAU- 
TION: The  poaition  for  adjatdtkg  and  cliecMBg  it  determined  by  the  doring  of 
the  intake  valve;  therefore,  check  the  ports  in  the  manifold  to  be  certain  that 
it  is  the  intake  valve  you  are  closing  to  obtain  the  proper  position  as  shown 
iit  figtve  67. 

EXHAUST  AND  INTAKE  VALVE  ARRANOEMENT 


Kf  ere  67.  Firing  order 
diagram. 
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(117)  Wiring 

The  cables  or  wires  carry  the  electrical  current  from  the  source  of  supply 
to  where  it  is  used  or  stored.  See  Bgure  6. 

a.  Checking  and  Removing  Wiring 

The  wiring  should  be  kept  free  from  grease  and  oil  which  causes  the  insula- 
tion to  crack  and  break  down.  When  the  cables  show  signs  of  cracking  or  the 
wiring  becomes  frayed,  replacement  is  necessary,  for  they  are  no  longer  water- 
proof. CAUTION:  The  wires  or  cables  needing  replacement  must  not  be 
replaced  with  other  than  the  specified  size  cables  as  indicated  in  the  Wiring 
Diagram.  If  smaller  cables  or  wires  are  used,  the  flow  of  current  is  restricted 
which  will  result  in  inefficient  operation  of  the  electrical  system.  Keep  the 
ground  cable  free  from  corrosion  at  the  battery  terminal  connection. 

(118)  Trouble  Sliooting  and  Emergency  Treatment 

Over  90%  of  engine  trouble  can  be  prevented  by  good  preventive  mainte- 
nance as  outlined  in  preceding  section.  The  time  and  energy  consumed  in 
preventive  maintenance  is  only  a  fraction  of  what  must  be  incurred  when 
trouble  ties  up  operations. 

To  remedy  as  quickly  as  possible  troubles  that  may  develop,  the  following 
list  of  symptoms,  cause  and  remedies  is  given.  Where  the  remedy  is  not  within 
the  scope  of  the  operating  personnel,  it  is  so  indicated  in  the  "Remedy"  column. 
This  means  that  the  engine  needs  the  attention  of  the  maintenance  shop,  which 
has  the  necessary  tools,  skill  and  data,  as  outlined  in  the  Maintenance  Manual. 

(119)  Trouble  SItooting  Chart 


TROUBLE 


PROBABLE  CAUSE 


REMEDY  or  "WHAT  TO  DO" 


A.  Engine 
Hard  to 
Start. 


1.  Water  in  the  fuel. 


2.  Gasoline  flow 
obstructed. 


3.  Improper  valve 
clearance. 

4.  Spark  plug  gap  too 
wide  or  plug  is 
shorted. 


5. 

Defective  wires. 

5. 

6. 

Improper  gas  mixture. 

6. 

7. 

Incorrect  timing. 

7. 

8. 

Leaks  at  the  intake 

8. 

manifold. 

9.  No  compression. 


Google 


1.  Let  stand.  When  the  water  has 
settled  to  the  bottom,  drain  the 
water  from  the  carburetor,  sedi- 
ment bowl  and  gasoline  tank. 

2.  Check  fuel  lines,  carburetor 
screen,  the  fuel  valves  in  the 
carburetor,  and  the  sediment 
bowl.  Locate  and  remove  ob- 
struction. 

3.  Adjust.  (See  Tappet  Adjust- 
ment), H  116. 

4.  Adjust  gap.  (See  Spark  Plugs). 
11113a.   If  short  is  caused  by 
fouled  plugs,  clean;  if  short  is 
caused  by  cracked  porcelain,  re- 
place with  a  new  plug. 
Replace  with  new  wires. 
Adjust.    (See  Carburetor  Ad- 
justment), H  100. 
(See  Ignition  Timing),  H  lOL 
Tighten  manifold  to  cylinder 
block  and  the  carburetor  to  the 
manifold.  If  gaskets  are  defec- 
tive,  replace,   and   check  the 
manifold  for  warping;  if  warped, 
it  must  be  machined  as  outlined 
in  the  Maintenance  Manual. 

9.  (Valves  not  seating  properly.) 
This  is  jt.  job^fc|^^|^aintenance 
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TROUBLE 


PROBABLE  CAUSE 


REMEDY  or  "WHAT  TO  DO' 


A.  Engine 
Hard  to 
Start. 
(Cont.) 


10.  Carburetor  choke  not 
set  properly. 

11.  No  spark  at  the  plugs. 


repair.  Piston  rings  may  also 
be  worn  out  and  should  be  re- 
placed as  described  in  Mainte- 
nance Manual. 

10.  Adjust.  (See  Carburetor  Ad- 
justment), H  100. 

11.  Distributor  breaker  point  not 
opening.  Adjust.  Ground  wire 
may  be  shorted,  or  faulty  switch 
connections.  Check  and  con- 
nect. This  may  also  be  due  to 
internal  trouble  in  distributor — 
a  job  for  maintenance  repair. 
See  Maintenance  Manual. 


B.  Engine 
Stops 
Suddenly 


1.  No  fuel. 

2.  Carburetor  fuel  valve 
closed. 

3.  Dirt  in  fuel. 


4.  Dirt  in  filter. 

5.  Water  in  fuel. 

6.  Plugged  fuel  lines. 

7.  Ignition  failure. 

8.  Internal  breakdown. 


1.  Refill  tank. 

2.  Check  carburetor  fuel  valve.  See 
\[  100.  Carburetor  Adjustments. 

3.  Drain  out.  Refill  with  fresh 
fuel  only  after  sediment  bulb, 
carburetor  and  gasoline  tank 
have  been  cleaned.  See  Fuel 
System,  ^  103. 

4  Clean  the  carburetor  and  air 
filters. 

5.  Follow  instructions  of  Trouble 
A,  Remedy  1. 

6.  Disconnect  fuel  lines,  blow  and 
remove  obstructions. 

7.  See  distributor,  H  101. 

8.  This  is  a  job  for  maintenance 
repair. 


C.  Engine 
Misses. 


1.  Spark  plug  fouled. 

2.  Spark  plug  gap  not 
properly  adjusted. 

3.  Chafed  wiring,  broken 
cable  or  loose  connec. 

4.  Leaks  at  cylinder 
head  gasket. 

5.  Leaks  at   the  intake 
manifold  gasket. 

6.  Warped  valves. 


7.  Stuck  valve. 


□igitizea  d> 


1.  Remove  carbon  with  a  pocket 
knife. 

2.  Adjust  as  outlined  under  Spark 
Plugs,  U  113. 

3.  Replace  or  tighten  the  connec- 
tions. 

4.  Tighten  head  or  replace  gasket. 
See  new  engine,  H  94. 

5.  Replace  gasket  and  check  the 
manifold  for  warping. 

6.  This  is  a  maintenance  repair 
job,  as  outlined  in  Maintenance 
Manual. 

7.  Remove  valve  cover  and  with 
screwdriver  free  the  sticking 
valve.  Valve  stem  and  guide 
will  have  to  be  cleaned  to  re- 
store proper  clearance.  If  con- 
dition continues,  valves  need 
regrinding.  This  then  becomes 
a  maintenance  repair  job  as 
outlined   in   the  Maintenance 
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1  

TROUBLE 

PROBABLE  CAUSE 

REMEDY  or  "WHAT  TO  DO" 

8. 

Valve  tappets  out  of 

8. 

Adjust.  See  Tappet  Adjust- 

adjustment. 

ment,  Tl  116. 

9. 

Engine  overheats, 

9. 

Check  cooling  system.  Do  not 

causing  valves  to 

add   cold   water  immediately. 

stick. 

Allow  engine  to  cool  to  avoid 

cracking  the  cylinder  head.  Free 

the  valves  by  cleaning  the  valve 

stems. 

D.  Engine 

1. 

Carbon  in  combustion 

1. 

Remove  cylinder  head,  scrape 

Knocks. 

chamber,  "pinging"; 

and  clean  out  carbon.  See  Main- 

knocking in  the 

tenance  Manual. 

cylinder. 

2. 

Loose  connecting  rod 

2. 

This  is  a  job  for  maintenance 

bearings.  (Sharp  knock 

repair  as  outlined  in  the  Main- 

and low  oil  pressure). 

tenance  Manual. 

3. 

Loose  main  bearings 

3. 

This  is  a  job  for  maintenance 

(heavy  thump) — low 

repair  as  outlined  in  the  Main- 

oil pressure. 

tenance  Manual. 

4. 

Loose  piston  pins 

4. 

This  is  a  job  for  maintenance 

(sharp  double  knock). 

repair  as  outlined  in  the  Main- 

tenance Manual. 

5. 

Piston  and  cylinder 

S. 

This  is  a  job  for  maintenance 

wear. 

repair  as  outlined  in  the  Main- 

tenance Manual. 

6. 

Ignition  timing  fast 

6. 

See  Distributor  Timing,  Tf  101. 

("pinging"  knock  in 

♦■^o    fvltn^f^T    It  tlrt^ 

7 

7. 

Adjust.  See  Tappet  adjustment. 

ance. 

11  116. 

d«  13«n|{lIlC 

1. 

Lack  of  water. 

1. 

Add  water. 

Ovcr- 

2. 

Scales  on  water 

2. 

Use  solvent  solution  and  thor- 

jacket. 

oughly  flush  the  cooling  system. 

3. 

Particles  of  rubber 

3. 

Remove  by  thoroughly  flushing 

hose.   Sticks  or  other 

out  radiator  and  cooling  system. 

foreign  substances  in- 

See Radiator,  H  112. 

side  the  cooling 

system. 

4 

Intake  hose  at  pump 

4. 

Replace  with  wire-reinforced 

collapses. 

hose. 

5. 

Damaged  water  pump 

5. 

This  is  a  maintenance  repair 

caused  by  ice  or 

job  as  outlined  in  the  Mainte- 

other substances. 

nance  Manual. 

6. 

Lubricating  oil  thin 

6. 

Drain  oil  pan  and  add  new  oil 

or  dirty. 

of  correct  viscosity  for  the  pre- 

- 

vailing  temperature.  See  Lubri- 

cation, H  87. 

7. 

Broken  fan  belt,  or 

7. 

Replace   if  broken,  or  adjust 

belt  is  slipping. 

tension  as  outlined  under  Fan 

Belt  Tension,  U  102.  If  slipping 

is  caused  by  grease,  it  may  be 

necetj^j^  t^i  replace  the  belt 
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TROUBLE 


PROBABLE  CAUSE 


REMEDY  or  "WHAT  TO  DO" 


E.  Engine 
Over- 
heats 
(Cont.) 


8.  Carburetor  choke  not 
set  properly. 

9.  The  core  of  the  radia- 
tor clogged  with  bugs 
and  leaves. 

10.  Leaky  radiator. 


11.  Engine  running  in 
close  quarters,  not 
getting  enough  ven- 
tilation. 


8.  Adjust.  See  Carburetor  Adjust- 
ment, H  100. 

9.  Remove  by  use  of  air  hose  or 
whisk  broom. 


10.  Repair.  Do  not  use  quick  stop- 
leak  solders  as  these  tend  to 
clog  the  circulation.  Lead  sol- 
der must  be  used. 

11.  Open  up  the  ventilation. 


F.  Loss  of 
Power. 


1.  Low  oil  pressure,  due 
to  (a)  external  oil 
leaks,  (b)  thin  oil,  or 

(c)  sticking  of  oil 
relief  valve. 

(d)  worn  connecting 
rod  or  main  bearings. 

2.  Faulty  ignition  or 
timing. 

3.  Leaky  valve. 


4.  Worn  piston  rings. 


5.  Blown  cylinder  head 
gasket. 

6.  Air  cleaner  ob- 
struction. 

7.  Obstruction  in  ex- 
haust line. 

8.  Improper  mixture. 

9.  Improper  governor 
butterfly  valve 
adjustment. 

10.  Improper  fuel. 


1.  (a)  Repair  leaks  by  tightening 
the  line,  (b)  Drain  and  fill  with 
fresh   oil.    (See  Lubrication), 

(c)  Remove  oil  relief  valve  and 
clean  it.  Do  not  stretch  spring, 

(d)  See  Maintenance  Manual. 

2.  See  Distributor,  Spark  Plugs 
and  Cables,  ]\  101,  113.  117. 

3.  This  is  a  job  for  the  mainten- 
ance repair  as  outlined  in  the 
Maintenance  Manual.  However, 
if  the  leaky  valve  is  caused  by 
its  improper  adjustment,  the 
operator  can  correct  as  outlined 
in  Tappet  Adjustment,  U  116. 

4.  This  is  a  job  for  maintenance 
repair  as  outlined  in  the  Main- 
tenance Manual. 

5.  Replace. 

6.  Clean  air  cleaner  and  tighten 
connections.  See  Air  Cleaner, 
TI  98. 

7.  Remove  obstructions. 

8.  Adjust.  See  Carburetor  Adjust- 
ment, n  100. 

9.  See  Governor  Adjustment, 
Tf  106. 

10.  Be  sure  to  use  only  a  good 
gasoline. 


Digitized  b> 


In  high  altitude  operation  there  is  approximately  3%  loss 

of  horse  jpower  per  1,000  feet  of  altitude. 

 Onginai  from 
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TROUBLE 


G.  Smoky 
Exhaust. 


PROBABLE  CAUSE 


H.  Explosion 
in  Ex- 
haust. 


Engine 
runs 

irregular- 
ly 

(sputters). 


J.  Generator 
does  not 
charge 


1.  Carburetor  float 
sticking.  (Black 
smoke). 


Carburetor  needle 
valve  open  too  much. 
(Black  smoke). 
Worn  piston  rings  and 
out  of  round  and 
tapered  cylinders. 
(Blue  smoke). 
Thin  lubrication  oil. 
(Blue  smoke). 
Oil  level  too  high. 


REMEDY  or  "WHAT  TO  DO" 


5. 


1.  Late  ignition. 

2.  Weak  spark. 


3.  Partially  open  exhaust. 


Warped  exhaust 
valve. 


1.  Out  of  adjustment 

2.  Leaky  valves. 

3.  Leaky  intake  manifold. 


4.  Air  leaks  in  gaskets. 

5.  Partially  closed  tank 
shut-off  valve. 

6.  Water  and  sediment 
in  carburetor. 

7.  Fuel  lines  partially 
blocked. 

8    Clogged  air  cleaner. 
9.  Loose  jets  in  the 
carburetor. 


1.  Tap  carburetor  lightly  with 
hammer  handle.  If  this  does 
not  correct  the  condition  car- 
buretor must  be  cleaned.  See 
Maintenance  Manual. 

2.  Adjust.  See  Carburetor  Adjust- 
ment. 

3.  This  is  a  job  for  maintenance 
repair  as  outlined  in  the  Main- 
tenance Manual. 

4.  Use  of  oil  of  correct  viscosity. 

5.  Drain  surplus  oil  from  crank- 
case. 


1.  Retime  ignition.  See  Distribu- 
tor Timing,  11  101. 

2.  Check  Coil.  Spark  Plugs  and 
Cables,  U  101,  113,  117. 

3.  (a)  Remove  gum  from  valve 
stem  or 

(b)  Adiust  tappet  clearance,  or 

(c)  Replace  broken  spring. 

4.  This  is  a  job  for  maintenance 
repair  as  outlined  in  the  Main- 
tenance Manual. 


Digitized  by 


Google 


1.  Commutator  dirty. 

2.  Worn  brushes. 

3.  Blown  field  fuses. 


1.  See  Carburetor  Adjustment, 
IT  100. 

2.  This  is  a  job  for  maintenance 
repair  as  outlined  in  the  Main- 
tenance Manual. 

3.  Tighten  or  replace  gaskets:  if 
manifold  is  warped  it  must  be 
machined  (maintenance  repair 
job). 

4.  Tighten  or  replace  gaskets. 

5.  Open  valve. 

6.  (a)  Let  water  settle  to  bottom, 
and  drain,  (b)  Drain  out  sedi- 
ment and  clean  screens. 

7.  Check  line  and  remove  obstruc- 
tion and  any  kinks  in  tubing. 

8.  Clean. 

9.  This  is  a  job  for  maintenance 
repair. 


1.  Clean  commutator.  (See  para- 
graph on  "Cleaning  the  Com- 
mutator" under  Generator), 

n  104. 

2.  Replace.  See  Brush  Replace- 
ment, Generator,  U  104. 

3.  Renew  field  fuse. 
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TROUBLE 


PROBABLE  CAUSE 


REMEDY  or  "WHAT  TO  DO' 


J.  Generator 
does  not 
charge. 
(Cont.) 


4.  Loose  fan  belt. 

5.  Broken  external 
connection. 

6.  Shorted  armature. 


7.  Shorted  field. 


4.  Adjust  as  outlined  under  Fan 
Belt  Adjustment,  ^  102. 

5.  Reconnect. 

6.  This  is  a  job  for  maintenance 
repair  as  outlined  in  the  Main- 
tenance Manual. 

7.  This  is  a  job  for  maintenance 
repair  as  ourlined  in  the  Main- 
tenance Manual. 


NOTE:  Inspect  for  short  circuits  in  the  generator,  requir- 
ing special  test  meters.  This  is  a  job  for  maintenance  repair. 
The  generator  should  be  overhauled  at  the  2,048-hour  general 
inspection  and  overhaul  period  of  the  engine. 


K.  Starter 
motor 
failure. 


L.  No  gaso- 
line at 
the  car- 
buretor. 


M.  Engine 
surges. 


1.  Broken  connection. 

2.  Faulty  switches. 


3.  Battery  dead,  or  low 
charge. 

4.  Commutator  dirty. 

5.  Worn  brushes. 

6.  Broken  bendix. 

7.  Bad  teeth  on  fly- 
wheel gear. 


1.  Reconnect  or  replace  cable. 

2.  See  Switches,  H  108.  If  mag- 
netic switch  needs  repairs,  have 
maintenance  repair  install  a 
new  one. 

3.  Recharge  or  renew. 

4.  Clean  with  No.  00  sandpaper; 
do  not  use  emery  cloth. 

5.  Replace.  See  Brush  Replace- 
ment under  Generator,  y,  104. 

6.  Replace.  See  Repairing  Bendix 
Drive.  H  114. 

7.  Renew.  This  is  a  job  for  main- 
tenance repair  as  outlined  in  the 
Maintenance  Manual. 


NOTE:  Any  short  circuit  in  the  starter  motor  requires 
special  test  meters.  This  is  a  job  for  maintenance  repair, 
which  has  all  the  tools  and  data  necessary,  as  outlined  in  the 
Maintenance  Manual. 


1.  Clogged  fuel  line. 

2.  Float  stuck  (dirty 
needle  valve.  Valve 
closed. 


3.  Fuel  tank  empty. 


1.  Surge  spring  out  of 
adjustment. 

2.  May  be  caused  by  rich 
gasq]ine  mixture. 


1.  Check  the  fuel  lines  between 
the  tank  and  the  carburetor. 

2.  Tap  the  carburetor  bowl  gently 
—or  remove  the  carburetor  and 
clean  the  needle  valve  and  float 
chamber.   See  Carburetor. 
Maintenance  Manual. 

3.  Refill. 


1. 


Adjust  Governor  as  outlined  in 
Governor,  W  106. 

2.  Adjust  Carburetor  as  outlined 
in  Carburetor.  !I100. 


Oliyiihdl  fiuiri 
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TROUBLE 

PROBABLE  CAUSE 

REMEDY  or  "WHAT  TO  DO" 

N.  Carbure- 

1. 

r  loat  stucK  (dirty 

1. 

Tap  carburetor  gently  to  dis- 

tor  leaks 

necGie  vaive/. 

lOuge  me  uiri  in  ine  xuei  vajvc. 

gasoline 

If  this  does  not  correct  the  con- 

Aft     VB  A                        0    A         k    \^  V  4  A\hWL     k*AW             A  A 

when 

dition,  remove  the  carburetor 

idling. 

and  clean  the  valve.  See  Main- 

tenance Manual. 

2. 

Float  level  in- 

2. 

Adjust.  See  Carburetor,  Mainte- 

correct. 

nance  Manual,  Float  Level  Ad- 

justment. 

3. 

Drain  plug  not  tight. 

3. 

Tighten. 

sjm  xxauiaior 

1. 

Lack  of  water. 

1. 

Add  water. 

Frozen  radiator. 

Run  engine  for  three  minutes 

with  blanket  covering  radiator. 

Stop  for  five  minutes.  Again 

run  engine  for  three  minutes 

and  stop  for  five  minutes.  Con- 

tinue this  operation  until  radia- 

LWI    la   Llldwcu.     wlIC^A   iui  ICdlka. 

Do    not    run    continuouslv  to 

thaw,  as  water  will  boil  awav 

and   overheat,    thus  seriously 

damaging  the  engine. 

3. 

Leaky  radiator. 

3. 

Repair  radiator.    Do   not  use 

liquid  solder,  as  it  tends  to  clog 

the  system. 

4. 

Faulty  hose  con- 

4. 

Tighten  or  replace  hose. 

nections. 

S. 

Internal  collaose  of 

5. 

Renew  with  wire-reinforced 

suction  hose  at  the 

hose. 

pump. 

6. 

Leaky  pump. 

6. 

This  is  a  job  for  maintenance 

repair  as  outlined  in  the  Main- 

tenance Manual. 

7. 

Dirt,  rust,  scales  and 

7. 

Use  a  solvent  to  remove;  flush 

sediment  in  the  water 

and  drain  entire  system. 

jacket. 

8. 

Pieces  of  broken  hose 

8. 

Remove  by  draining  and  flush- 

in system. 

ing  the  system. 

Digitized  by  GOOSle 


Originai  from 
y^VEIlSirf  OF  CALIFORNIA 


Paragraph  120 


(120)  Emergency  Treatment 

With  an  engine  which  has  been  submerged  in  fresh  water  or  salft  water, 
a  complete  tear-down  is  necessary.  Although  this  is  a  job  for  the  maintenance 
repair  personnel,  there  are  certain  steps  the  operating  personnel  can  take  to 
aid  in  salvaging  the  engine. 

Because  it  is  so  important  that  air  be  kept  from  contacting  the  wet  steel 
and  iron  parts,  it  is  oftentimes  much  better  to  allow  the  engine  to  remain  under 
water  if  the  maintenance  repair  personnel  cannot  immediately  service  the 
submerged  engine.  Of  course,  the  engine  should  not  remain  under  water  for  an 
unreasonable  length  of  time.  NOTE:  Too  much  stress  cannot  be  given  to 
the  importance  of  working  quickly  if  it  is  expected  that  the  engine  is  to  be 
salvaged.  Therefore,  arrangements  must  be  promptly  made  to  dismantle  the 
engine  as  quickly  as  possible  and  to  thoroughly  clean  and  slush  each  part. 

All  parts  of  the  engine  should  be  thoroughly  dried  and  coated  with  oil  to 
prevent  the  air  reaching  them.  If  the  submersion  occurred  in  salt  water  it  is 
recommended  that  as  soon  as  the  engine  is  dismantled  all  parts  other  than 
electrical  equipment  be  washed  in  hot  fresh  water,  dried,  and  slushed  with 
lubricating  oil  that  has  been  heated  to  180^  F.  Electrical  equipment  such  as 
starters  and  generators,  should  be  thoroughly  flushed  with  fresh  water,  dried 
and  overhauled  before  using. 

If  circumstances  are  such  that  the  operating  personnel  can  dismantle  the 
engine,  they  should  do  so,  thoroughly  drying  and  carefully  handling  the 
machine  surfaces  so  as  not  to  mar  or  injure  them,  leaving  the  job  of  reassem- 
bly of  the  engine  to  the  maintenance  repair  personnel. 
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11211 

Mniiir  Clifeh 

ft  Ifat  dutch  dOM  not  piill,  hMti,  or  optntinc  kvcr  inmpt  onl;  adfiMtamit 

is  necessary. 

Remove  hand  hole  plate  on  the  clutch  hounng  and  turn  tb*  datdi  until  the 
adjusting  lock  pin  (13)  Figure  68  can  be  reached.  CAUTION!  Be  atire  that 
the  engine  is  not  running.  Pull  the  lock  pin  out  and  turn  adjusting  yoln  (14) 
one  notch  to  the  right,  allowing  the  lock  pin  to  drop  into  the  notch.  One  notch 
k  oraalljr  mfident  to  adjust  the  dnteli.  A  tt*w  dtrtA  requires  more  frequent 
adjoatment  until  tlie  Metion  tiacs  (16)  are  won  in. 

b.  Crawl«r  aMd  Cr«wl«r  ClatdMt 

The  crawler  brakes  and  clutches  are  operated  by  the  same  levers,  making  it 
necessary  to  check  both  brake  and  clutch  adjustments  at  the  same  time.  When 
die  levers  are  pressed  down  the  brakes  are  applied.  Unless  die  distance  between 
these  two  positions  is  properly  adjusted  the  brakes  may  drag  when  the  clutch 
is  engaged,  wearing  the  brakes  and  clutchea  «xess8ively.  If  th««  is  a  definite 
drag  when  the  dntcfaes  are  disengaged,  and  the  loader  tends  to  move  forward, 
the  dutches  are  too  tight.  If  the  crawlers  do  not  take  hold  positively  when  the 
clntches  are  engaged  and  the  brakea  properly  adjuatcd,  the  dutdias  are  too 
loose.  If  levers  disengage  dwmsslvss,  the  clMches  need  tli^teidng.  It  is  uadcss 
to  attempt  to  adjust  tfaa  bralEes  nnlwss  liw  dntdies  are  chscked  and  in  proper 
adjustment  first. 

The  crawler  dutches  are  of  the  split  band,  external  contracting  type.  There 
is  a  dutch  for  each  crawler,  located  oii  the  crawler  dotch  sbalt  BasaatlaQy 

each  clutch  consists  of  two  dntch  bands  tiiat  cmnpress  on  a  drum  wlicn  die 

dutch  lever  is  engaged. 

When  the  dutches  are  in  proper  adjustment,  the  dutch  levers  engage  with 
a  distinct  snap  as  die  shifter  yoke  daows  past  esnter. 

CAUTION:  Always  be  sore  before  making  an  adjnstment  of  die  dutches 
that  the  lack  of  effectiveness  is  not  due  to  si^page  duB  to  grease  on  die  band. 

r.,  i'  5A^£>"""'  ""''^  Original  from 

Digitized     (oOUgle  p,,,  «     UNIVERSITY  OF  CALIFORI^IA 


Paragraph  121 


—  Mm 


To  tighten  clutch,  loosen  half  nut  on  adjusting  bolt  (1)  Figure  69  and  turn 
inside  nut  down  to  %  turn.  Then  turn  clutch  half  way  around  and  repeat 
prec*dure  on  oppoirfta  take-up  bolt.  Be  tore  to  tike  np  an  eqtul  aineatt  on 
both  bolts. 

If  this  is  not  done,  the  ends  of  both  clutch  bands  nearest  to  the  bolt  taken 
up  the  most  will  drag  resulting  in  damage  to  the  clutch.  To  determine  if  both 
bave  baen  tdnn  sp  aa  tvaa  •menot  procaad  folknm: 

(A)  Turn  clutch  over  until  the  clutch  band  half,  havinf  no  shima  batwaen 
the  fpring  clip  and  clutch  carrier  at  .(11)  is  accessible. 

(B)  Disengage  dutch. 

(C)  Oratp  firaily  wiA  fingari,  both  dips  (10)  tfut  hM.  ttw  aprins  (3) 

in  position.  If  clutch  band  is  free  on  the  drum,  the  take-up  bolts  have  been 
tightened  properly.  If  band  cannot  be  moved,  the  bolts  are  not  evenly  adjusted 
and  tfia'«ltttieh  win  dtag.  To  comet  prooaed  Icrflowa: 

(D)  Check  the  clearance  between  the  spring  clip  (10)  and  carrier  (9)  at 
(11)  and  the  clearance  between  the  cUp  and  carrier  at  the  other  end  of  spring 
(3).  Yon  will  find  then  is  no  dearanee  at  out  and  and  possibly  Y^'  at  Aa  other. 
Therefore,  the  bolt  at  the  end  having  ^*  clearance  must  be  loosened  and  the 
opposite  take-up  bolt  tightened  until  the  dvldi  band  has  been  centered  having 
equal  eteataaee  between  clips  (10)  and  carrier  (9)  at  point  (11).  and  Ihea  ooa- 
tinue  to  tighten  boKa  evenly  until  the  clutch  is  in  proper  adjustment.  A  new 
dutch  may  require  several  adjustments  until  friction  bands  wear  in. 

When  the  clutch  is  properly  adjusted,  the  clutch  band  must  be  free  on  the 
dmm  as  described  under  'X". 

e.  Irak*  Ad|— •wwl 

With  the  clutches  properly  adjusted,  proceed  with  the  brake  adjustment. 
After  the  clutch  adjustment,  operate  the  loader  to  see  if  the  brakes  need  adjust- 
ment. Thte  adjustment  ia  a  verjr  easy  and  simple  operation.  However,  flMee 
adjustments  require  periodical  cheddl^  particularly  when  the  loader  is  new. 

To  tighten  either  brake,  loosen  half  not  on  adjuating  bolt,  (15)  and  turn 
inaide  not  down  ^  to  ^  turn.  If  this  ahonld  not  be  softclent,  continue  to 
turn  nut  Yt  turn  until  proper  braking  is  obtained.  Never  ti|^ltHl  brakes  mora 
than  is  necessary  to  brake  each  crawler  when  turning  on  levd  ground. 

j^—^  To  loosen  f  ither  brake,  reverse  above  procedure. 
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After  the  brakes  have  been  adjusted  several  times,  remove  the  inspection 
cover  from  the  chassis  housing  and  check  the  various  parts  of  braking  mech- 
anism. After  this  final  check  up  and  adjustment  is  made  the  brakes  should  need 
little  adjustment  for  a  long  period.  If  adjustment  is  necessary  it  will  usually 
be  the  clutch  that  needs  adjusting.  Parts  and  alignment  to  iomtcct  and  maintain 
are  as  follows: 

Check  the  brake  bands  to  make  sure  they  are  free  of  grease.  Should  bands 
become  greasy,  they  may  slip  alllKnigh  tiiey  are  already  suffidently  ti|^t.  In 
such  case,  wash  with  gasoline. 

If,  when  applying  the  brakes,  the  levers  should  hit  the  drive  chain  gear 
case,  so  that  proper  braking  cannot  be  obtained,  it  will  be  necessary  to  shim  the 
ttnkage  of  4e  brakes.  See  Figure  70.  These  aliinu  are  placed  between  the 
linkage,  and  the  support  angles,  and  held  in  place  by  bolts.  Always  insert  an 
equal  amount  of  shims  on  both  sides.  This  is  necessary  to  maintain  proper 
idignment  of  tht  steering  levers. 

CAUTION :  Be  rare  ^t  when  tiie  clutcitee  are  engaged,  the  brake  bandtt 
are  free  on  the  drums  and  with  brakes  set  the  clutch  bands  are  free  as  per 
inctmction  "C"  in  "Clutch  Adjustments".  The  brakes  may  be  set  up  too  tight 
■o  tbejr  engiige  before  die  clutche*  completely  diMogage,  stttaltiBg  in  a  ctm- 
dition  where  clutch  and  brakes  nxt  worldng  against  each  oihtt. 


d.  Hoist  Clutch 

The  hoist  clutch  lever  permits  full  travel  to  point  where  lining  is  worn  out 
therefore,  no  adjustment  is  necessary.  However,  it  may  become  oily  and  slip. 
In  this  case  wash  with  gasoline.  Lining  on  male  half  should  be  watched  closely 
andHP^ined  beforo  rivet  heads  score  female  cone  necessitating  replacement. 
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Hfwr*  71.  Crawler  Uifvp 
end. 


(122)  Adjariwh  Clkihn 

a.  Crawler  Treads 

When  the  sag  in  the  crawler  treads  from  the  spring  take-up  idler  to  tfa« 
front  idler  wheel  exceeds  three  inches,  the  crawler  tread  should  bc  ticfatene<< 
To  do  this,  loosen  the  two  bolts  (1)  Figure  71,  holding  take-up  guard  plates 
and  clean  out  slots  so  the  guard  plates  can  be  free  to  slide.  Remove  lock  plate* 
(2)  from  head  of  take  up  bolt.  Turn  bolts  (3)  equally  on  both  sides  untO  there 
is  no  sag  in  the  tread  and  the  spring  on  the  spring  take-up  idler  begins  to  com- 
press. The  tread  will  then  be  in  proper  adjustment  It  is  important  to  take  up 
on  each  twit  an  equal  amount  to  insure  proper  aUgnment  of  idler  whmi  and 
craiHier  trMid> 


CMWfcif  PiMi  Ai'lv9'  ObiAi 

TWe  dtaifi  !•  in  proper  adjuatment  when  tiiere  k  about       sag  In  dack 

side  of  the  chain.  This  chain  should  be  watched  closely  as  experience  hM 
shown  that  most  of  the  trouble  which  has  occurred  in  the  past  hat  been  due  to 
negliect  of  proper  adjustment  of  ^  chain.  Looeen  the  f6nr  botta  (1)  Ftgore 
72  which  attach  pivot  shaft  bracket  to  crawler  frame.  Removal  of  the  covers  (2) 
will  expose  the  ahims  used  to  shift  crawler  and  help  to  hold  it  in  position. 
Semove  shims  <3)  towards  discliarge  end  and  farce  'dism  in  opposite  ride.  TMa 
moves  crawler  forward  for  adjustment  of  chain.  Shims  not  used  in  adjusting 
are  left  in  the  rear  to  form  a  positive  hold  at  this  point.  In  the  event  crawler 
is  nHyred  fotward  to  tite  Ihnh  of  Hht  slots  and  Hht  dndn  becomes  loose  it  wOl 
be  necessary  to  put  all  the  shims  at  rear  of  bracket.  This  will  loosen  chain  and 
permit  removal  of  a  link.  If  the  chain  baa  offset  link  this  may  be  removed 
If  die  dtsin  baa  not  an  offset  Bttlt  renaove  a  rtdler  link,  a  connecting  link,  and 
put  in  an  offset  link. 

After  the  chain  is  connected  crawler  is  shifted  by  the  shims  to  proper 
adiustment.  While  this  adjustment  is  made  it  wiU  be  easier  if  crawler  tread  ia 
pattigd  at  the  palmt  over  tkm  faradrat 
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c  AdiustHMit  •#  CbaiM  WHfcte  Ch«nit  I1««ti«« 

wmun  xne  cnwiii  noowng;  sre  ntrw  power  nunu  wrb  nvw  Qnre  cnoMi 
The  oscillating  shaft  is  fixed.  The  main  jack  shaft  and  clati^  diaft  bearings  are 
mounted  in  bearing  batei  with  slotted  holes  making  adjostmcnt  potaibU.  It 
it  derirabte  to  dfatnrii  tiiia  ahafting  aa  UtHe  aa  poaalbk  ainee  .moving  a  diaft  t» 
tighten  one  chain  will  affect  die  adjnatmcnt  of  die  other  chains  running  from  tiie 
shaft  The  diaina  driving  from  tteae  ahafta  arc  all  short  oenten  coBaaqasnt^y 
conaiderable  wear  can  develop  before  becoming  so  loose  to  canaa  WHatialictory 
operation.  Generally  speaking  when  they  are  so  badly  worn  that  they  are 
too  looee  to  operate  safely  the  whole  driving  mechaniam  will  need  attention. 
In  thia  caae  die  worn  chains  and  aprodcet  ahonld  be  replaced.  When  teboiUinib 
the  movable  featw«  of  die  ahafta  pennita  adjustment  of  dM  chaim*  and  aMgnlng 
travel  gear  and  pinioB. 

4.  SpM  Driv*  Ckili 

AiMmbied  in  die  loipar  SBd  of  apind  diiva  chain  guaid  O^)  Plguie  79  la 

a  spring  loaded  idler,  (12),  When  properly  adjusted  the  chain  should  be 
depressed  approximately  1^'  at  point  where  chain  runs  thru  idler.  To  take 
np  dhda  looaan  lock  not  at  sod  of  taaaioB  ^ring;  (J>  liifiUbm  adinBdac  aot 
iHrtil  prapsF  depceaaioB  in  chain  is  obtahMd.         dta  lock 


Conveyor  Belt  Chains 

Take  up  of  these  chains  is  accomplished  by  meana  of  two  adjusting  bolts 
(4)  at  Figure  74  at  the  conveyor  discharge  end.  To  ti|^ht»n  disss  chaitts  looaaa 
lock  nuts  (8)  and  take  up  on  bolts  until  chain  is  in  proper  adjustment.  Then 
tighten  lock  nuts.  Each  bolt  should  be  taken  up  an  equal  distance  to  maintain 
aptocfcet  and  ctudn  aUgnmant.  Proper  tenainii  may  Iw  tealad  hi  the  followfaig 
manner.  Standing  on  top  of  superstructure  at  about  center  of  conveyor  grasp 
one  of  the  belt  flights  and  lift  upward.  When  chains  can  be  lifted  2  to  2^' 
adjnttmaitt  is  proper.  CAUTION:  When  the  conveyor  belt  chain  is  tightSM^ 
die  conveyor  drive  chains  are  also  tightened.  This  should  be  checked  for  pcopar 
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Figure  74.  Conveyor 
take-up. 
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Paragraphs  123 — 125 


Chapter  IX 

Replacement  of  Highly  Expendable 

Items 


Highly  expendable  items  are  those  which  come  in  contact  with  the  snow 
and  pavement  when  machine  is  in  operation  and  are  subjected  to  more  or  less 
rapid  wear.  These  wearing  surfaces  are  easily  inspected  and  replaced. 

The  other  parts  of  the  machine  are  subject  to  normal  wear  and  tear. 

(123)  Spiral  Wearing  Surfaces 

Spiral  wearing  strips  should  be  renewed  as  soon  as  teeth  are  worn  away. 

The  spiral  assembly  paddles  usually  wear  very  little.  They  should  be 
replaced  if  broken  off. 

These  items  should  be  observed  daily  so  they  may  be  replaced  before  the 
frames  become  worn. 

(124)  Scraper  Wearing  Surfaces 

The  scraper  teeth  on  the  scraper  blade  may  be  lowered  one  hole  when  they 
wear  down,  however,  if  the  cutting  edge  of  the  tooth  has  become  dull  it  should 
be  replaced.  When  teeth  are  replaced,  generally  speaking,  all  twelve  should  be 
replaced  so  they  will  all  be  the  same  length. 

The  scraper  cutting  blade  along  the  front  and  the  two  side  blades  have  two 
cutting  edges.  When  the  blades  become  dull  they  should  be  reversed.  Only 
after  both  cutting  edges  have  worn  out  should  the  blades  be  renewed. 

(125)  Scraper  Slice  Wearing  Surface 

When  the  shoe  wearing  plates  become  thin  they  should  be  replaced  before 
they  wear  thru  allowing  shoe  frame  to  become  damaged.  These  plates  should 
also  be  renewed  if  the  bent  up  ends  become  broken.  If  these  ends  are  broken 
off  and  machine  is  operated  in  reverse  while  scraper  is  on  the  ground  the  shoe 
may  catch  on  an  obstruction  and  become  damaged. 
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Chapter  X 

Preparation  for  Storage  and  Shipment 

(126)  Preparing  Engine  for  Storage 

REFER  TO  TM5-9715  INSTRUCTIONS  FOR  EXTENDED  STORAGE 
AND  SHIPMENT  OF  ENGINE. 
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(127)  Processing  Instructions  for  Extended  Loader  Storage 


Cubage — Not  boxed 

Knocked  down — 2100  cu.  ft. 

Assembled       — 2910  cu.  ft. 
Boxed  for  export 

Chassis     792  cu.  ft. — 13,645  pounds 

Elevator  840  cu.  ft. — 11,900  pounds 
Rail  Shipment 

Two  machines  per  flat  car. 


(128)  Sliipping  Data 


38D  Snow  Loader 
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Chapter  XI 

Unloading  Methods 

(129)  By  Crane 

The  best  method  to  use  to  unload  this  machine  is  to  pick  it  up  with  an 
overhead  crane  and  set  it  down  where  desired.  The  crane  should  have  a  capac- 
ity of  22,000  lbs.  The  boom  should  be  left  in  a  horizontal  position.  Care  should 
be  taken  that  the  lift  chains  are  fastened  to  the  lifting  rings.  Four  lift  chains 
are  necessary. 

(130)  To  Plafform 

The  next  best  thing  to  a  crane  is  a  platform  to  which  the  machine  may  be 
run  over  short  planks.  A  4"  x  12"  timber  under  each  crawler  is  sufficient  if  the 
platform  is  near  the  car,  but  if  it  is  more  than  six  feet  away,  heavier  supports 
must  be  provided, 

CAUTION:  Be  sure  the  platform  will  hold  a  weight  of  23,000  lbs.  before 
running  the  machine  onto  it. 


s'o- 


No  Unsupported  Space 
Grea+er  Than  J4  Lenqfh 
Of  Crawler 


SUGGESTED  RAMP  FOR 
UNLOADING  FROM  FLAT  CAR 

FIgur*  7«X 


Block  Car  Wheels  As  Well 
As  Se+Ung  The  Brakes 


(131)  By  Ramp 

If  neither  crane  nor  platform  is  available  a  ramp  must  be  built  down 
which  to  run  the  machine.  It  should  be  planned  and  built  carefully. 

The  ramp  should  be  built  at  the  end  of  the  car  if  possible.  It  should  be 
about  thirty  feet  in  length,  the  runways  being  built  of  eight  3"  x  12"  x  16'-0" 
planks.  These  planks  should  be  cribbed  up  underneath  with  ties  and  small 
blockings  so  that  at  no  place  is  there  an  unsupported  length  of  planking  greater 
than  half  the  crawler  length.  About  5  lbs.  of  60  penny  spikes  are  necessary  to 
put  the  ramp  together  solidly.  About  32  ties  will  be  necessary  for  cribbing 
the  ramp. 

CAUTION:  If  planks  are  not  available  and  the  ramp  is  made  entirely  of 
ties,  be  sure  that  they  are  dry  ties  that  have  not  been  creosoted  as  the  creosote 
makes  them  slippery  and  dangerous.  Sanding  ties  that  have  been  creosoted 
keeps  the  crawlers  from  slipping  to  a  certain  extent,  but  the  use  of  any  but  dry 
ties  is  to  be  avoided  whenever  possible. 

Block  the  car  so  that  it  cannot  move  either  way  as  the  machine  is  being 
run  oif,  and  set  the  car  brakes  to  insure  safety. 

(132)  Running  Machine  Down  Ramp 

Lower  boom  so  the  scraper  clears  the  car  floor  by  about  an  inch.  Run 
machine  off  with  spirals  ahead. 

Line  up  the  machine  carefully  so  steering  will  not  be  necessary  while  going 
down  ramp.  Disengage  main  transmission.  Place  change  gears  in  low  crowd- 
ing speed.  Engage  crawler  clutches.  When  ready  to  start,  shift  main  trans- 
mission into  first.  This  will  move  loader  at  a  slow  speed.  Use  of  the  crawler 
clutch  steering  levers  may  throw  the  loader  out  of  alignment.  If  it  is  necessary 
to  stop  the  machine  while  going  down  the  ramp,  disengage  master  clutch. 

The  critical  point  is  when  the  loader  rocks  forward  from  the  car  floor  level 
to  the  angle  of  the  ramp. 

Cie  ramp 


ip  must 


St  be  well  designed  and  carefully  built..  .     ,  ^ 
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BUCKET  ELEVATOR  ATTACHMENT 

Only  that  phase  of  operation,  adjustments  and  lubrication 
peculiar  to  the  bucket  elevator  attachment  and  the  machine 
application  as  a  bucket  loader  will  be  treated  in  this  section. 

Index  by  Chapters 
to 

Section  Explaining 

BUCKET  ELEVATOR 
OPERATION 

Chapter 


ANALYSIS  OF  COMPONENT  ASSEMBLIES  XII 

OPERATING  CONTROLS   XIII 

SPECIFICATIONS   XIV 

PREPARING  LOADER  FOR  OPERATION  XV 

SPECIFIC  OPERATION   XVI 

GENERAL  PRECAUTIONS   XVII 

LUBRICATION   XVIII 

OPERATING  MAINTENANCE   XIX 

REPLACEMENT  OF  HIGHLY  EXPENDABLE  ITEMS  XX 

PREPARATION  FOR  STORAGE  AND  SHIPMENT  XXI 

For  Bucket  Elevator  Maintenance  see  Chapter  XXXII. 
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Operation  Section 
of 
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CONTBOLS,  OPERATING   49,  58.  60,  61,  147,  148,  149 

Engine  Controls   49-54 

Handwheels,  Hoist   148 

Spout  Control   149 

Levers,  Bucket  Line  Clutch  147 

Crawler  Speed  Change  60 

Crowding  Speed  Shift  61 

Hoist   57 

Master  Clutch   55 

Main  Transmission  Gear  Shift  56 

Steering  58 

COMPONENT  ASSEMBLIES,  ANALYSIS  OF  1-34, 133-146 

Bucket  Line   139 

Bucket  Line  Drive  145 

Bucket  Line  Idlers   140 

Bucket  Line  Housing — Return  Pans   141 

Cam,  Stone  Ejector  136 

Canopy   3 

Crawlers   29-34 

Drive  Chain  and  Guard  Main  21 

Foolshaft   134 

Elevator  Frame   138 

Gear  Box  23-24 

Hoist   25 

Power  Unit   4-20 

Piuh  Arm   133 

Scraper   137 

Shaft,  Crawler  Clutch   26-27 

Shaft,  Head  143 

Shaft,  Oscillating   28 

Shaft,  Main  Jack  22 

Shaft,  Pivot   142 

Sprocket,  Overload  Release  146 

Spiral  Assembly   135 

Substructure   1 

Superstructure   2 

Swivel  Spout   144 

GENERAL  PRECAUTIONS   67,  70,  166-168 

Engine  67 

Elevator  168 

Hoist   70 

Moving   167 

Spirals   166 

HIGHLY  EXPENDABLE  ITEMS,  REPLACEMENT  OF  173-175 

Liners,  Swivel  Spout  175 

Surfaces,   Scraper   Wearing  174 

Spiral  Wearing   173 
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LOADER,  PREPARING  FOR  OPERATION  66, 150-158 

Bucket  Elevator,  installation  of  152 

Elevator,  installation  on  tractor  unit  155 

Engine,  preparing  for  operation  66 

service  when  converting  loader  157 

Lights,  installation  of  156 

Loader,  assembly  of,  from  shipping  position  158 

Return  dust  pans,  installation  of  154 

Snow  loader  to  bucket  loader,  converting  from  150 

Snow  loader  conveyor,  removol  of  151 

Swivel  sfKJut,  installation  of  153 

LUBRICATION   86-91, 169 

Engine,  extreme  cold  weather  88 

Greases   89 

Lubrication  chart   90 

Lubricants  recommended   87 

Loader,  Lubrication  intervals  91 

Lubrication  instructions   169 

Lubricants  recommended   86 

MAINTENANCE.  OPERATING   93-122,  170-172 
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Tools  and  eq[uipment  needed  95 

SPECIFICATIONS   149  A 

SPECIFIC  OPERATION   72-76, 159-165 

Crowding  speed,  determining  proper  164 

Engine,  anti-freeze  mixture  75 

Cold  weather  operation  74 

Hot  weather  operation  76 

To  start   72 

To  stop   73 

Feed  end,  proper  control  of  161 

Grade,  maintoining   162 

Moving  machine   165 

Operation,  plan  of  159 

Overload  release  sprocket  163 

Starling  loader   160 

STORAGE  AND  SfflPMENT,  PREPARATION  FOR  126, 176-177 

Elevator,  processing  instructions  for  extended  storage  176 

Engine,  preparing  for  storage  126 

Shipping  data   177 

UNLOADING  METHODS   129-132 

By  crane   129 

Ramp   131 

Running  machine  down  ramp  132 

To  platform   130 
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ClMipHr  XII 

Aaalytit  •#  C»iiipo«<«*  AsmmMIm 
C1131  PMh  AriNC 

Tht  path  arm  transmiti  thrust  from  th*  chasds  ■ulntructure  (1)  Pigttre  76 
to  tb«  f««Hng  end  of  th«  ekvator. 

The  pmli  trm  (3)  it  fabricated  of  angles  and  plates  electric  welded  into  a 
frame.  The  scraper  end  of  the  push  arm  is  fork  shaped  to  provide  equal  support 
aoost  the  entbc  width  of  the  icnper  through  four  eoanectiont.  A  shaft  is 
wdded  in  tedc  of  the  ptiali  am  ftam*  Ittr  amMctkm  to  ttw  duMb. 

The  chMito  tod  of  die  posh  ann  connects  to  Hm  ehatafai  by  fitting  into  two 
"U"  shaped  brackets  (2)  on  the  chassis  substructure.  Two  lock  pins  (5)  which 
are  chained  to  the  frame  to  prevent  them  being  lost,  lock  the  shaft  in  the  "U" 
•hapod  bnektii.  TUs  connectlen  forms  a  phm  allowi^  vertical  movement 
ol  tbm  etevator. 

Wdded  to  each  side  of  the  ptish  arm  is  a  right  angle  guard  (6).  When  the 
alovator    In  loading  position      foarda  proiiet  Htm  cnwkr  ^hfvs  dulBO 
from  falUnc  matniaL 


FOOT  SHAFT 

(134)  Feotshaft 

The  budcet  line  footshaft  (10)  Figure  77  is  supported  by  two  bronze  boshed, 
ball  and  socket  bearings  (7)  and  (9)  which  are  attached  to  the  lower  end  of 
the  elevator  main  frame.  Bronze  washers  (11)  located  at  the  ends  of  each 
bearing  take  the  thrust  developed  by  the  action  of  the  spiral  (6). 

The  footshaft  ntends  on  dtiiar  dde  ai  ti>e  baaring^  The  apbal  aactfaua 
slip  over  and  are  bolted  to  each  extended  end  of  the  shaft. 

Located  between  the  bearings  and  assembled  in  the  shaft  are  the  two 
budtet  Hne  foot  sprodcets  (8).  These  eprodceta  support  the  faoAns  «nd  of  th* 
bucket  line,  and  drive  the  spirals.  The  sprockets  are  of  the  split  type  which 
^/eliminate  the  fecessity  of  removing  the  footshaft  ^p|^  |  ^'^'fj^jfff  them. 
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Paragraphs  I35-*I37 


f135)  Spiral  AsMmblltts 

The  spiral  assembfiai  C8>  are  metaitsd  on  the  footshaft  one  on  eMief  M» 

of  the  bucket  line.  These  spirals  break  up  semi-hard  and  compacted  material, 
and  convey  the  material  from  the  entire  width  of  the  cleanup  in  to  the  bucket 
Hne.  Each  spiral  strucluiie  is  wdded  feto  a  one  i^ec*  mSt  A  heavy  tube  (13> 
serves  as  the  foundation  and  center  of  the  structure*  To  the  bucket  line  end  of 
the  tube  is  welded  a  cast  steel  cone  (14).  This  cone  fits  over  the  outer  end  of 
the  footshaft  bearhig  and  prevents,  to  a  large  extent,  any  abrsrive  material 
coming  in  contact  with  the  bearing.  Also  to  the  tube  are  welded  the  arms  (12) 
which  support  the  spiral  rims.  Two  cutters  (IS)  are  welded  to,  and  extend  out- 
ward from  each  spiral  cone.  These  cutters  are  set  at  an  ani^,  so  ^lat  as  the 
spiral  assembly  revolves,  material  is  thrown  into  Ae  buckets.  These  cotters  are 
provided  with  renewable  wearing  faces. 

The  spiral  rims  are  protected  from  abrasive  wear  by  the  wearing  strips 
(1)  (2)  (3)  which  bolt  to  the  filiM.  Tbss*  Strips  are  made  of  special  abrasion 
resisting  steel.  The  strips  are  notched  to  provide  a  digging  and  tearing  action 
when  loading  compacted  materials. 

The  Wearing  strips  tiioald  be  observed  doseljr  and  replaced  as  sooo  as  the 
teeth  wear  away.  If  not  replaced  at  this  time,  the  spiral  rim  will  wear  away 
malting  necessary  replacement  of  the  entire  spiral  assembly  or  a  costly  welding 
job.  New  bolts  tfiovtid  be  used  to  InsteO  aeir  strips.  The  stf^is  «•  made  in 
segments  so  that  if  one  segment  wears  more  qoiddy  than  the  odiers,  only  tihe 
segment  need  be  replaced. 

(136)  Stone  Ejector  Com  • 

Located  between  die  spiral  cutters  and  fit*  footriuft  sprockets  are  two 

stone  ejector  cams  (8)  Figure  78.  The  purpose  of  these  cams  is  to  eject  any 
stone  which  may  become  lodged  between  the  buckets  and  the  spiral  cutters. 

(137)  Scroper 

Ttie  scraper  (4)  Figure  79  is  assembled  on  ibe  foot  end  of  the  bticket 

elevator  for  the  purpose  of  cleaning  up  material  behind  the  spirals.  The  scraper 
extends  the  full  width  of  the  machine,  cleaning  a  path  8'-0"  wide.  The  scraper 
Is  fabricated  of  plates  and  angles  assembled  into  a  one  piece  unit.  Along  liie 
lower  edge  of  the  scraper  is  bolted  a  renewable  wearing  blade  (1)  which  takes 
the  wear  of  cleaning  up  operation.  At  the  points  where  the  scraper  bolts  to 
(he  elevator  slotted  holes  (2)  and  Shims  (3)  are  provided.  Using  this  adjustable 
feature  the  scraper  blade  should  be  kept  approximately  below  the  lowest 
point  on  the  spiral*  when  loading  from  stock  piles  or  banks  of  materiaL  Should 
madiine  be  med  for  grading,  the  scraper  should  be  raised  to  above  the 
lowest  point  on  the  spirals.  This  setting  allows  the  spiral  to  cut  packed  material 

rathtf^^haa  throwkfe  jhe  full  cutting  load  on  the  scraper  ,issembl%---m 
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Paragraphs  138 — 140 


Flgar*  10.  Bucket  elevator. 


(138)  Elevator  Frame 

The  bucket  elevator  frame  (1)  Figure  80  has  assembled  on  it  all  the  parts 
which  make  up  the  elevator  imit. 

The  frame  is  fabricated  of  two  6"  channels  with  decking  to  return  spilled 
material  from  uprun  buckets  to  the  feed  end.  High  skirt  boards  (2)  assembled 
to  the  outer  sides  of  frame  protects  the  operator  from  falling  material  and  aids 
in  keeping  material  from  the  chassis. 

(139)  Bucket  Line 

The  bucket  line  assembly  (1)  Figure  81  carries  the  material  from  the  feed 
end  to  the  discharge  point.  The  assembly  is  made  up  of  two  continuous  chains 
on  which  the  buckets  (5)  are  bolted  to  attachment  links  (2)  every  12".  The 
bucket  line  running  around  the  foot  sprockets  drives  the  spiral  feed. 


(140)  Bucket  Line  idlers 

The  two  bucket  line  idler  assemblies  (Figure  82)  support  the  uprun  side  of 
the  bucket  chain.  The  idlers  are  spaced  an  equal  distance  along  uprun  side  of 
the  elevator  frame.  The  idler  shafts  (1)  are  held  stationary  in  upright  supports 
(2)  by  set  screws. 

Three  spacers  (3)  on  the  shaft  keep  the  two  single  flange  rollers  (4)  in 
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flpiri  n.  Backet  Sm  Ukn. 


(141)  Bucket  Line  Housing  —  Retura  Pi 

To  protect  the  operator  and  prevent  bocint  iirillage  from  falling  on 
loader  meelianlttn  Hhe  down  ran  aide  of  tilt  bucket  it  housed  (3)  Figure  80 
half  way  down.  Return  pans  (4)  run  the  hHk  length  of  the  down  run  side  to  carry 
all  apiUage  back  to  the  feeding  end.  The  two  ndea  of  the  bouaing  bolt  to  the 
elevator  frame  on  the  under  aide. 

The  retura  ptu  are  in  three  aectiona.  The  firat  bolta  into  tiM  fisod 

housing  of  the  discharge  end.  The  second  and  third  pan  bolts  into  the  precad» 
ing  pan.  These  pans  are  suspended  from  the  elevator  frame  by  four  lengths  of 
twisted  chain.  The  pane  and  houainc  are  ramoved  only  when  the  elevator  ia 
put  in  the  horizontal  position  for  transportation  where  minimum  clenrance  is 
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Porograpkt  142—143 


(142)  Pivot  Shaft 

The  backet  elevator  is  carried  by  this  shaft  assembly  Figure  83.  This 
assembly  mounts  in  a  structural  bracket  on  the  under  side  of  elevator  frame. 

On  this  shaft  (1)  is  assembled  two  double  flanged  rollers  (2).  As  tbs 
ds^fof  li  raised  and  lowered  it  rides  on  tiie  tracks  through  these  rollers. 

Opposite  the  operator  the  bucket  line  drive  chain  fixed  idler  (5)  is  assembbd 
on  the  shaft  Spanning  this  sprocket  and  assembled  to  the  shaft  is  the  frame 
(9)  which  contains  an  idler  sim>cket  (6)  and  two  take-up  bolts  (8).  The  upnm 
side  of  the  bucket  line  drive  chain  runs  on  tfiis  idler  sprocket. 

The  take-up  wliich  moves  vertically  is  used  to  adjust  the  bucket  line  drive 
chafai. 

(143)  HMdshaft 

The  fasadshaf t  <t)  Ffgnrs  M  is  the  drive  end  of      badkM  Vne  and  dM  point 

of  discharge  for  material.  On  the  headshaft  is  assembled  the  two  bucket  line 
sprockets  (5).  These  sprockets  are  split  so  they  can  be  renewed  without  re- 
moving entire  beadslHtft.  TIm  iMnditaaft  ii  monnlod  in  two  babbtetsd  taln*np 
bearings  (4)  each  being  held  in  position  by  a  locked  bolt  (1)  used  for  taking 
up  bucket  line  slack.  On  this  shaft  outside  of  frame  (opposite  operator)  is 
uwtnbisd  the  ovtiload  nteaM*  ■praciwc  (7).  Miim  ta  'BnclBflt  Lino  ThM* 
for  fwtlisr  information  on  (1m  overioad  rdeaas  sprac1M)>. 


Paragraph  144 


Fifv*  li.  Swinlfvoiit 


(144)  Swivel  SpoHf 


Inrfde  tile  ditcharge  hood  (2)  Figure  85  it  moonted  a  baCFle  behind  plate 
(3)  which  concentrates  the  material  for  discharging  into  the  awivel  tpoot  (1). 
The  swivel  spout  is  used  for  distributing  the  loading  nuiteriaL  The  tpamt  fa 
eORtroIUd  frotn  the  operator's  platfonn  and  can  be  lUfUMl  IM  "  ttanforc 
Indcs  can  be  loaded  when  spotted  anywhere  within  this  range.  When  used 
OB  material  which  is  to  be  aerated  the  spout  can  be  used  swiTvlcd  to  nuudmum 
Car  discharging  on  either  side  when  shifting  windrows. 

The  ipout  fa  fabricated  of  pfate  and  fm  lenewable  Ubms  wMdi  tain  flw 

wear  of  discharging  material.  The  end  of  the  spout  is  hinged  (4)  so  it  can  be 
swung  up  and  out  of  the  way  if  a  shorter  spout  is  desired.  The  spout  fa  mounted 
on  a  jroke  (5)  to  which  fa  atiaclMd  «  turntable  (7),  a  cable  runs  from  tinntoWa 
to  the  control  mechanism  iOk  oporatm's  platform.  A  bar  (6)  with  several  holes 
bolts  to  the  lower  end  of  the  ipevt  and  runs  tiirough  the  lower  mi  of  tiie 
yoke  potmitting  adjustmatt  of  tihe  spout  aaglt. 

The  speot  AaM  be  Inpk  at  ckan  as  pemStIm  at      timaa.  If  material 

packs  in  the  spout  it  may  plug  the  discharge  baffk  candBg  an  STCMiIto  aOMNBt 

of  material  to  flow  down  the  return  dust  pans. 

Generally  speaking  when  working  in  wet  sticky  materiaU  the  spout  must 
be  Mt  ot  a  rather  aleep  angle.  In  dry  free  flewhig  materfafa  Ae  spont  may  be 

used  at  a  flatter  angle.  In  the  first  case  the  clearance  of  the  spout  discharge  end 
from  the  ground  is  decreased.  In  the  second,  this  clearance  is  increased. 

The  handwheel  (8)  which  controls  the  spout  is  self  locking  in  all  positions, 
by  a  spring  control.  The  handwheel  is  pushed  inward  to  release  the  lock  eai 
must  be  held  inward  to  ttm  the  whacL  Whoi  relaaaed,  the  poeitkm  fa  aoM- 
matically  locked. 


CAUTION:  SwfaM  Snare  abonld  be  watdMd  doei^.  WImb  Ifaey 
ete  worn  Uuoiii^  tiiey  eltonM  be  Npteead  iiwmtffatrty  to  pcevent  ilewne  to 
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Paragraphs  145 — 146 


(145)  Bucket  Line  Drive 


The  bucket  line  drive  transmits  power  from  the  main  jackshaft  to  the 
bucket  line  headshaft  (8)  Figure  84.  The  chain  runs  from  the  drive  sprocket 
on  the  main  jackshaft  across  the  idler  sprocket  (6)  Figure  83  on  the  pivot 
shaft  (1)  to  the  bucket  line  head  shaft.  The  chain  runs  through  the  take  up 
frame  at  which  point  the  chain  may  be  adjusted. 

(146)  Overload  Release  Sprocket 

The  overload  release  sprocket  <7)  Figure  84  on  the  headshaft  is  an  auto> 
ma  tic  overload  release  to  protect  the  spirals  (6)  Figure  77  and  the  drive  chains 
from  damage  should  an  overload  or  foreign  objects  be  encountered.  The 
sprocket  driven  by  the  drive  chain  is  not  keyed  on  the  shaft.  The  sprocket  has 
two  cam  recesses  cast  in  the  roller  track.  The  roller  and  spring  unit  is  keyed 
to  the  shaft  with  the  rollers  running  inside  the  cam  race  of  the  sprocket  (7) 
Figure  84.  In  operation  the  rollers  are  driven  by  contact  with  the  sprocket 
cams.  When  an  obstruction  is  encountered  or  the  bucket  line  is  overloaded  the 
springs  compress  allowing  the  rollers  to  ride  through  the  cam  recesses.  Each 
half  revolution  thereafter  the  rollers  press  in  the  recesses  and  automatically 
release  again  until  the  obstruction  is  cleared  or  the  overload  relieved.  At  no 
time  should  the  tension  of  the  springs  be  so  great  that  the  engine  will  pull 
down  to  a  stall  without  the  sprocket  releasing. 
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Paragraphs  147—149 


Chapter  XIII 

Operating  Controls 


(147)  Bucket  Line  Clutch  Lever 

(5)  Figure  86.  The  bucket  line  is  engaged  by  means  of  a  jaw  clutch.  Push 
the  lever  forward  to  engage  and  pull  the  lever  back  to  disengage.  When  the 
lever  is  disengaged  it  should  be  behind  the  stop  to  prevent  engaging  when  only 
traction  is  used.  WARNING:  Do  not  engage  the  bucket  line  unless  the  master 
clutch  is  disengaged.  Always  disengage  the  bucket  line  clutch  lever  before 
operating  the  loader  in  reverse.  Failure  to  do  so  may  result  in  irrepairable 
damage  to  the  jaws. 

(148)  Heist  Hondwiieel 

(8)  Figure  86.  The  hoist  can  be  lowered  by  turning  the  hoist  handwheel 
clockwise.  The  elevator  must  be  raised  by  power.  This  handwheel  is  used  for 
maintaining  the  proper  grade.  The  operator  can  save  time  by  using  this  hand- 
wheel  because,  when  the  bucket  line  is  operating,  he  does  not  have  to  stop  the 
machine  and  shift  into  reverse  when  the  spirals  need  lowering  a  few  inches. 

(149)  Spout  Control  Handwheel 

(9)  Figure  86.  This  handwheel  is  used  for  controlling  the  swivel  spout 
The  control  is  spring  locked.  Pushing  in  on  the  handwheel  releases  the  lock. 
Holding  in  on  the  handwheel  permits  the  turning  of  the  spout  in  either  direction 
within  the  180°  range.  When  the  handwheel  is  released  the  swivel  spout  auto- 
matically locks  in  position. 
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FifHf*  9t.  Hoist,  spout  and  other  controls. 
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Chapter  XIV 

Specifications  38D  with  Bucket  Elevator 
Attachment  to  be  Operated  as  a 
Bucket  Loader 

Capgcity 

Approximately  3  cu.  yards  per  minute,  depending  on  the  nature  of  the 
material. 

Weight  17,580  pounds.  Operating  weight  18,130  pounds. 
Overall  dimension* 

Operating  Shipping 

Length  IT'-IO"  2V-2'' 

Width     8'-  414"  S'-V 

Height  17'-  4"  ll'-l^' 
Discharge  Height  9'-l"  @  50°  swivel  spout  angle 
Clean  up  width  8'-0 " 

Loading  Speed 

Bucket  line  speed  is  168  F  P  M 

Elevator  Frame 

Two  6"  channels  with  bottom  plate  and  skirt  plates  form  a  rigid  frame  and 
a  trough  to  catch  spillage  from  the  buckets. 

A  steel  return  chute,  fully  enclosed  at  the  head  end,  returns  spillage  at  the 
discharge  end  to  spirals. 

Bucket  Line 

Buckets  are  high  backed,  19"  x  8"  x  9^",  welded  steel  construction,  lips 
hard  faced  to  resist  abrasion,  attached  to  two  stands  of  No.  2842  6"  pitch,  steel 
bushed  roller  chain.  Buckets  are  spaced  12"  apart. 

Overload  Release  Sprocket 

The  elevator  drive  sprocket  has  a  patented  overload  release  feature  which 
protects  the  drive  from  overloads  by  automatically  tripping  and  resetting  itself. 

Spiral  Feed 

8'-0"  wide,  spirals  are  of  all  steel  welded  construction.  Replacable  wearing 
strips  of  heat  treated  alloy  steel  bolt  to  the  spiral  rims. 

The  wearing  strips  are  notched.  A  spiral  is  on  each  side  in  staggered  posi- 
tion so  synchronized  as  to  individually  feed  each  bucket.  Special  shaped  steel 
cutting  bar,  hard  faced,  bolted  to  bucket  end  of  spiral  and  to  separate  spiral 
arm  next  to  bucket. 

Follow  Up  Scraper 

8'  wide.  Extends  full  width  of  machine.  Has  smooth  curved  back.  Replac- 
able scraper  blade. 

Swivel  Spout 

Swivels  180°.  Operated  by  convenient  hand  wheel.  Self  locking.  Spout 
angle  adjustable. 
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Chapter  XV 
Preparing  Loader  for  Operation 

(ISO)  Cenv«rtiB9  from  Snow  Looder  to  Buekot  Loador 

Tha  mdiied  <rf  removing  and  storing:  either  ekwitor  Is  dependsat  upon  loeal 
facilities.  The  elevator  can  be  removed  by  crane.  In  thii  case  low  cradles  may 
be  bmlt  lo  the  elevator  can  be  etored  on  the  gnnnd  as  nearly  horuontal  aa 
nmHr  lu  uciure  ot  eievaior  wui  pemuit 

Aa  a  rule  there  are  no  crane  fadlitiee  with  yMth  to  Uft  the  elevator.  Any 
overhead  ■tructnre  high  enoogli  to  drive  the  machine  under  and  nigged  enough 
to  bold  the  wdght  of  die  elevator  may  be  oMd.  In  eate  iodt  a  ttriKtBre  b  not 
Mtllable  an  "A"  frame,  well  braced,  may  be  built.  In  thia  latter  method 
Ao  slored  elevator  may  be  left  in  "working  position*'  so  a  minimum  amount  of 
woffc  is  necessary  to  change  the  elevator.  The  replacement  elevator  will  have 
to  be  hoisted  into  position  the  first  time  a  change  is  made  securing  die  elevator 
to  an  "A"  frame  or  overhead  structure.  However,  after  this  initial  hoisting  job 
oa  dM  replacomsnt  dlevator  diere  Is  no  fortfMr  hoisting  problsm  since  tiw 
slovator  is  to  be  storsd  in  an  uprigiit  or  "wuiUng  pooftioB*''  See  Rgvco  S7a 

Drive  the  machine  under  a  storing  structure.  Lower  the  conveyor,  rwtiiig 
the  feed  end  on  solid  blocking  8"  high.  Lash  the  elevating  conveyor  frame  to 
an  overiiead  otiuctnco  psnidtting  a  minimum  amount  of  slarfr  is  tlis  lashing 
operation.  Use  a  cable  or  chain  when  lashing  the  conveyor.  Rope  may  stretch 
thus  changing  position  and  necessitating  raising  the  conveyor  when  another 
dumgo  Is  nado.  In  lashing  eoBwyot  nm  crtle  through  ooBveyoT  ffsmo  at 
discharge  end  just  over  take-up  bolta  (I).  Kemove  pins  holding  push  arms  in 
U  shape  chassis  bracketa  C2).  Blodt  up  wider  push  arms  (5)  so  it  does  not  fall 
gi  wiiwi  wnsn  mcnir  mn  m  onveB  away^  Hsmow  caew  oampe  \wf  I'lgwv 
88,  where  ends  of  cables  join.  Unreave  cables  but  do  not  remove  cable  from  the 
hoist  drum  (10).  Remove  conveyor  drive  chain.  Remove  flood  lights  from  the 
boom  and  disconnect  wiring  to  elevatof  frame  at  connection  wlildi  fa  in  tke 
condulet  that  is  mounted  on  the  center  upright  angle  of  the  superstructure, 
operator's  side.  Tractor  unit  can  now  be  driven  away  from  conveyor.  Remove 
bohsd  SKteiiskma  of  both  pfvot  shaft  tcadis  and  shsvra      «ilh  bcadmt.  opi^ 


Paragraphs  151 — 153 


Flgar*  89.  Placing  bucket  elevator. 

site  operator.  Remove  brackets  with  eye  bolts  and  sheave  (5)  tension  springs, 
also  scraper  handwheel  control  bracket.  .These  are  bolted  in  the  holes  used  for 
cross  angle  (10)  Bgure  89.  These  track  extensions  should  be  stored  with  the 
boom. 

(152)  Installation  of  Bucket  Elevator 

The  bucket  elevator  (8)  Figure  89,  must  be  raised  to  working  position  with 
a  crane  or  with  a  hoist  slung  from  an  overhead  "A"  frame  or  overhead  structure. 
Rest  feed  end  on  8"  blocks.  Cable  slings  should  connect  to  the  elevator  at  the 
headshaft  between  the  headshaft  sprockets  and  take-up  bearings.  When  the 
elevator  is  stored  it  may  be  lashed  at  this  point  and  left  in  the  working  position. 

(153)  Installation  of  Swivel  Spout 

Raise  the  elevator  until  the  head  end  is  7  or  8  feet  off  the  ground.  Install 
the  SMrivel  spout  (1)  as  follows: 

Remove  bar  (4)  from  swivel  spout  yoke.  Lift  the  upper  end  of  the  spout 
to  yoke  (5)  and  insert  bar  through  swivel  spout  lugs.  Replace  cotter  pin  which 
holds  bar  in  place.  Lift  lip  of  the  spout  and  bolt  on  angle  control  bar  (6).  The 
control  bar  has  several  holes  for  various  spout  angles.  Choose  a  hole  giving  the 
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(154]  Installation  of  Housing  and  Return  Dust  Pans 

TlM  hominff  (1)  Plgart  M,  tad  retani  pcm  (2>  (3)  (4)  (S)  nay  b«  in- 
stalled while  the  elevator  is  partly  raised.  The  installation  of  pans  and  the 
■wivel  spoat  may  be  mad«  after  boom  is  raised  to  working  position.  However, 
instnllinf  tliMc  psi'ts  st  flM  tiiiM  snnctMsd  rinpBfiM  ibu  opsratioii  iMcnuw 
tlMM  parts  do  not  have  to  be  lifted  to  tlM  UcbK  podtioa. 
TIm  pans  are  installed  aa  follows: 

The  ride  plates  (1)  are  installed  first  These  plates  ars  flglit  and  left,  ths 

flange  side  of  these  plates  goes  to  the  outside.  The  slot  (6)  on  the  upper  end  of 
the  plates  fits  into  the  permanent  upper  section  of  the  elevator  housing.  Tha 
of  tile  ptatss  bolt  to  the  lowev  ttp  of  tAio  0^  elevatof  ftrstBS* 
The  top  pan  (2)  can  be  identified  by  the  fact  that  the  comers  are  cut.  This 
bolts  to  the  lower  end  of  the  permanent  housing.  The  next  pan  (3)  is 
l^oitsd  cwto  the  lower  sod  of  pan  (2).  The  laat  pan  (S>  Is  tspsred,  tfis  narrow 
sad  of  ifhich  rests  in  the  scraper  back  plate.  The  wide  end  bolts  onto  pan 
(4X  Four  twisted  chains  (7)  are  furnished,  two  for  each  side  of  the  return 
pans.  These  btdt  onto  pans  and  lowsr  Bp  of  boom  diaimcL  The  longer  pair 
attaches  at  junction  of  pan  (3)  and  (4).  The  second  pair  attaches  at  lower  end 
of  pan  (4).  The  chain  lengths  riiould  be  adjusted  so  side  plates  (1)  are  inside 
of  pan  (S)  enough  so  tfiere  is  no  vq>  between  pan  sad  hoorfng.  The  dMins 
should  hold  the  return  pans  high  enough  so  they  will  not  ride  on  top  of  tibs 
clueste  housing,  ffhe  elevator  may  now  be  raised  to  ^'^^ft^i^^nfiy^^fW- 
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Kqmn  92.  Lighting  8}r8tein. 


(155)  Installation  of  Elevator  on  Tractor  Unit 

Remove  cross  brace  (10)  Figure  87  on  front  upright  angles  of  superstnic* 

ture. 

Bolt  pivot  shaft  track  stops  (7)  Figure  89,  to  the  ends  of  tracks  (11)  on 
both  sides  of  the  superstructure.  Install  sheaves  (4),  install  sheaves  number  (8) 
Figure  91. 

on  track  (11)  Figure  89.  Enter  push  arms  (3)  in  U  shape  brackets  (2)  on  the 
chassis.  Insert  push  arm  lock  pins.  Reave  hoist  cables  as  shovm  in  phantom 
drawing  (Figure  91).  The  bucket  loader  requires  a  shorter  chain  for  the  bucket 
line  drive,  therefore  remove  32  links.  These  links  should  be  stored  with  the 
snow  loader  as  they  will  be  required  when  the  conveyor  is  again  installed  on 
the  chassis. 

The  bucket  line  drive  chain  may  now  be  connected  and  properly  adjusted 
as  explained  under  chain  adjustment  section.  Bolt  cross  brace  (10)  Figure  89 
to  the  front  upright  angles  of  the  superstructure. 


The  flood  and  warning  lights  are  located  on  the  machine  as  shown  in 
Figure  92.  The  flood  lights  are  attached  to  a  bracket  which  is  bolted  in  position 
with  one  y^"  bolt. 

The  lights  may  be  tilted  up  and  down  in  the  bracket.  The  bracket  may  be 
swiveled  on  the  Yj"  attaching  bolt. 

The  wiring  for  lights  is  completely  installed.  Connect  elevator  wiring  at 
connection  which  is  in  the  condulet  that  is  mounted  on  the  center  upright  angle 
of  the  superstructure,  operator's  side.  A  plug  is  located  at  each  light  position 
and  flts  into  the  lamp  socket. 

The  red  warning  lights  are  assembled  to  bracket  as  shown.  The  brackets 
bolt  to  the  machine  with  y^"  bolts.  These  lights  are  kept  in  a  stationary  po«i- 


(156)  Installation  of  Lights 
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Paragraphs  157 — 158 

(157)  Engine  Service  When  Converting  Loader 

The  carburetor  is  disconnected  from  the  air  cleaner  for  snow  loader  opera* 
tion.  In  place  of  the  air  cleaner  a  flexible  tube  is  connected  to  the  carburetor 
intake  with  the  open  end  of  tube  held  in  a  bracket  against  the  exhaust  pipe.  This 
is  BO  warm  air  will  be  forced  into  the  carburetor  intake  by  the  fan. 

The  louvres  in  the  removable  sides  of  the  engine  housing  are  blocked  on 
the  inside  with  a  sheet  metal  plate  held  by  four  bolts. 

When  converting  from  snow  loader  to  bucket  loader  the  warm  air  pipe 
to  the  carburetor  is  removed.  Remove  the  wooden  plugs  from  the  air  cleaner 
inlet  and  outlet.  Install  the  pre-cleaner  unit  on  the  inlet  and  the  pipe  which 
connects  the  air  cleaner  line  to  the  carburetor  air  intake  is  installed.  The  louvre 
covers  should  be  unbolted,  and  removed  to  permit  more  free  circulation  of  air 
during  warm  operating  conditions. 

The  warm  air  intake  pipe  and  louvre  covers  should  be  stored  with  the  snow 
loader  conveyor  so  they  are  available  for  snow  loader  operation. 

(158)  Assembly  of  Looder  from  Shipping  Position 

When  the  machine  is  in  the  shipping  position  the  elevator  will  be  in  a 
horizontal  position.  The  elevator  is  held  in  this  position  by  the  hoist  cables  and 
two  safety  straps. 

To  assemble  the  machine,  first  be  sure  elevator  hoist  cables  are  taut.  If 
the  cables  are  loose  they  can  be  tightened  with  the  hoist  handwheel.  The  safety 
straps  which  are  bolted  to  the  sheave  assembly  at  the  top  of  the  superstructure 
can  now  be  removed.  The  cross  brace  between  the  upright  angles  on  the  front 
of  the  chassis  superstructure  must  be  removed.  Assemble  swivel  spout  as 
directed  under  "Installation  of  Swivel  Spout"  11153,  while  elevator  is  in  a  hori- 
zontal position. 

The  elevator  can  now  be  lowered.  It  may  be  lowered  either  by  the  hoist 
handwheel  or  by  power.  If  power  is  used  place  all  levers  in  disengaged  posi- 
tion. Start  engine,  shift  master  transmission  into  reverse,  engage  Master 
Clutch,  then  hoist  clutch. 

To  start  the  elevator  down  it  will  be  necessary  to  run  the  hoist  until  there 
is  a  slight  amount  of  slack  in  the  cables,  then  pull  the  spiral  end  down  by  hand 
until  the  cables  tighten.  Repeat  this  process  until  the  elevator  weight  shifts 
towards  the  spiral  end  enough  to  lower  by  its  own  weight. 

When  the  elevator  is  almost  down,  guide  the  push  arms  into  the  U  shaped 
yokes  on  the  chassis  and  insert  lock  pins.  The  elevator  can  then  be  lowered 
further  until  the  scraper  rests  on  the  ground.  The  cross  brace  between  upright 
angles  on  the  front  of  the  superstructure  can  now  be  replaced. 

Return  dust  pans  may  now  be  installed  as  directed  under,  "Installation  of 
Housing  and  Return  Dust  Pans"  11154. 
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Chapter  XVI 

Specific  Operation 


(159)  Plan  of  Operation 

Since  the  applications  of  the  bucket  loader  are  so  varied  it  is  impossible 
to  set  up  any  hard  and  fast  rules  regarding  methods  of  approach  to  all  loading 
problems.  While  the  caution  of  using  common  sense  covers  the  main  point  of 
this  section,  some  hints  may  be  of  value.  Many  loading  problems  can  be  solved 
by  choosing  the  most  advantageous  location  for  loading.  Choosing  a  spot  for 
the  best  footing  will  give  the  loader  the  best  working  base  and  aid  truck 
maneuvering.  ' 

When  working  in  sand  or  gravel  pits  where  there  is  a  high  face,  the  bank 
should  not  be  under  cut.  Under  cutting  will  result  in  cave-ins  which  will  bury 
the  foot  end  of  the  machine.  Material  should  be  fed  down  to  the  machine  by 
breaking  down  the  face  with  bars  or  shovels. 

In  both  stock  pile  and  sand  bank  work  the  lowest  feeding  speed  should  be 
used  so  steering  levers  do  not  have  to  be  continually  engaged  and  disengaged. 
In  other  operations  it  may  be  advantageous  to  use  any  one  of  the  higher  feeding 
speeds.  On  all  occasions  when  starting  loading  operations,  it  is  a  good  plan 
to  start  in  the  slowest  feeding  speed.  As  the  operator  becomes  more  proficient 
and  understands  the  particular  loading  problem  the  feeding  speed  can  be  in- 
creased if  practicable.  The  loader  should  be  used  to  load  only  loose  and  com- 
paratively free  flowing  materials.  If  the  material  does  not  fall  within  this  classi- 
fication it  should  be  prepared  to  bring  it  to  a  condition  where  it  can  be  loaded. 

The  loader  may  be  used  in  a  stripping  operation.  Due  to  undergrowth 
encountered  in  such  a  job  the  ground  should  be  plowed.  If  the  material  to  be 
loaded  is  shallow  in  depth  where  the  loader  would  have  to  be  operated  in  a 
very  high  feeding  speed  it  would  be  advantageous  to  plow  the  material  into 
windrows  about  8'-0"  at  the  base.  This  would  give  the  machine  a  larger  loading 
face  and  permit  a  slower  feeding  speed. 

(160)  Starting  Loader 

With  the  engine  running  and  having  become  familiar  with  all  operating 
levers  we  can  proceed  to  put  machine  to  work.  After  the  machine  is  brought 
into  the  loading  position  and  stopped,  disengage  both  steering  levers.  Shift 
the  transmission  into  reverse,  engage  the  Master  Clutch,  push  in  and  hold  the 
hoist  clutch  lever  until  the  scraper  blade  touches  the  ground.  Shift  the  trans- 
mission into  first  speed.  Pull  back  the  crawler  speed.  Pull  out  the  feeding  speed 
lever  which  will  give  the  slowest  feeding  speed  of  2.6'  per  minute.  When 
engaging  these  two  latter  mentioned  levers  it  may  be  necessary  to  quickly 
engage  and  disengage  the  Master  Clutch  several  times  so  the  jaws  will  line  up 
and  mesh.  Engage  both  steering  clutch  levers.  Release  the  bucket  line. clutch 
lever  from  the  stop;  spring  tension  will  pull  this  clutch  to  the  engaged 
position  as  soon  as  the  loader  is  started.  Engaging  the  Master  Clutch  will  start 
the  machine  loading  and  crowding  forward. 

The  swivel  spout  can  be  moved  to  any  position  where  the  material  is  to  be 
discharged.  When  the  machine  is  to  be  stopped  disengage  only  the  Master 
Clutch,  this  stops  all  machine  movement.  While  operating  after  initial  starting 
adjustments  are  made,  the  operator  will  use  a  minimum  of  levers.  With  the 
machine  loading  only,  the  Master  Clutch  should  be  disengaged  when  stopping 
while  waiting  for  a  truck  or  other  reasons  where  the  loading  operation  will  be 
resumed.  Consequently,  only  this  one  lever  needs  to  be  engaged  to  resume 
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Paragraphs  160—162 


While  the  machine  is  loading  it  can  be  steered  by  disengaging  one  clutch 
k*«r  and  holding  it  down.  However,  if  the  machine  it  loading  from  a  bank  or 
pit  Im*  ^ilMff*  iatdtaf  Mid  mi  wfaigt  on  «lw  tack  of  lb*  tcnptr  an  taalaad 
wUh  mafrial  no  attempt  to  steer  should  be  made  until  the  feeding  end  is 
dMnd.  Wkm  working  in  any  banked  material,  if  the  course  of  machine  must 
ta  thtagtd,  driv*  tl»  lotdtr  amajr  feom  iIm  loiidiiic  Ue*,  dunca  tb*  marhlw 
and  position,  then  return  to  the  face  and  resume  loading.  Therefore  while  load- 
ing in  piles  of  material  the  machine  should  travel  in  a  straight  forward  course. 
In  caac  whm  tha  loadar  !■  laadlaf  too  fact  and  o»aflo»Jlng  ibm  tmdk&t  Hoa 
both  steering  clutch  levers  are  released  together;  this  stops  the  forward  motion 
of  the  machine  but  allows  the  bucket  line  to  operate.  After  the  bucket  line 
clears  and  the  madrfiia  to  to  be  agaia  olartad  into  the  material,  bodi  kvan  noM 
be  raised  together  so  a  straight  line  coon*  to  laaiiiiiad 

1141)  Proper  Control  of  Feed  End 

While  loading,  the  operator  should  devote  most  of  his  attention  to  the  faad 
•ad.  Tha  faadinc  end  ^toM  be  tapt  at  appgwtlaaatdy  cnNi4ar  Umk  U  k 
works  at  a  higher  level  the  feed  end  may  climb  the  pile,  if  allowed  to  feed  too 
alow  it  may  run  into  hard  ground,  and  cause  the  overload  release  sprocket  to 
xnpii  wiNB  bm  iniumc  mw  ■  oTenoaoaa  or  m  muni  ucumi  wiuui  cBimvi  w 
loaded  is  encoimtered,  the  spring  release  spwwtat  wQl  trip.  When  this  occurs, 
the  machine  is  to  be  stopped  at  once.  DiacflfKCO  iNMket  line  dutch,  put  trans* 
miiiloii  In  rovofM,  md  back  np  oMMihino  2  or  S  fwrt.  If  an  «iiiti'iiiiUeM  to 
encountered,  it  must  be  by-passed  or  if  it  should  be  a  boulder,  or  dteAsr  object, 
it  may  be  dug  out  and  removed  by  hand.  Should  the  feed  end  bt  00  low  that  it 
to  bodctoff  hard  groond  Hw  food  can  be  ndoad  aiightljr. 

When  the  hard  going  is  passed,  the  feed  end  should  be  lowered  slowly 
until  the  spiral  is  operating  at  crawler  level.  Crowding  speed  should  be  fait 
•■001^  to  keep  tho  hmAim  MB  and  yat  net  oe  tapid  Aat  tbe  toadar  to  BdAe 
to  continuous  overloading. 

When  working  in  a  high  face,  the  loader  should  not  be  crowded  so  fast  that 
aniarial  witt  pOa  on  lha  aptai  iMaAigi. 

C142)  Maiirt<ifciiin  •nkk 

The  track  (1)  Figure  93,  for  the  pivot  shaft  rollers  on  the  opeialOC^  sida 
to  (praduated.  The  pivot  shaft  roller  shield  (2)  serves  aa  a  guide. 

Whan  the  gttlda  to  hi  Bne  wWh  tfio  longaat  nailc  It  danotaa  tha  a^nd  and 
scraper  are  level  with  the  crawlers.  1Sach  line  towards  the  power  unit  indicates 
an  inch  the  spiral  end  ia  raised  above  crawler  level  E^ch  line  towarda  the  feed 
and  Indteataa  an  indi  the  spiral  to  lowarad  bdow  cratrfar  levsL 

Every  effort  should  be  made  to  keep  the  loader  on  a  level  course.  If  the 
elevator  is  raised  and  lowered  too  much  the  results  will  be  the  same  as  over- 
controKng  a  hndl-doiar  Made.  When  lha  loader  tipa  over  a  hnmp  tha  vtoab 
may  dig  so  deep  that  the  OVatload  release  will  trip.  As  the  loader  cttmba  OOt 
of  a  hole  the  spirals  will  cUmb  the  face  from  which  it  ia  loading. 


Paragraphs  163 — 165 


(163)  Operation  of  Overload  Release  Sprocket 

The  overload  release  sprocket  is  on  the  machine  to  prevent  damage  to 
the  loading  mechanism. 

H^en  it  releases,  the  machine  should  be  stopped  at  once  at  previously  in- 
structed. Loading  should  be  resumed  only  after  trouble  is  found  and  corrective 
measures  taken. 

The  overload  release  sprocket  will  not  turn  the  bucket  line  until  the  spirals 
are  free  from  obstruction  or  the  bucket  line  relieved  of  the  overload.  Therefore 
it  is  useless  to  let  sprocket  continue  to  release  several  times  before  the  machine 
is  stopped. 

(164)  Determining  Proper  Crowding  Speed 

When  a  new  operator  is  learning  the  operation  it  is  always  a  good  plan  to 
start  operating  in  the  lowest  crowding  speed,  2.6  feet  per  minute. 

After  the  operator  has  become  familiar  with  the  machine  and  various 
applications  he  can,  from  experience,  choose  an  operating  speed  which  he 
thinks  will  fit  the  immediate  job. 

The  proper  crowding  speed  is  evident  when  the  bucket  line  can  be  operated 
at  full  capacity  without  the  crawler  steering  levers  having  to  be  disengaged 
continually  to  allow  the  bucket  line  to  catch  up.  After  the  loader  has  operated 
for  some  time,  if  a  higher  speed  is  desired,  push  in  the  crowding  speed  change 
lever  which  will  give  a  crowding  speed  of  5.S1  feet  per  minute. 

In  the  event  a  still  higher  speed  is  desirable  the  gears  on  the  side  of  the 
auxiliary  transmission  may  be  changed.  (See  Snow  Loader). 

"Determining  proper  crowding  speed"  in  "Specific  Operation  Section"  for 
speed  range  and  instructions  for  changing  gears. 


It  is  not  advisable  to  drive  the  loader  any  great  distance  on  its  own  crawlers 
as  this  causes  undue  wear  on  the  crawlers  and  the  driving  mechanism.  When 
moving  distances  greater  than  a  mile  a  trailer  should  be  employed.  When 
hauling  the  loader,  if  the  minimum  clearance  is  required,  the  dtut  return  pans 
will  have  to  be  disassembled  and  the  elevator  laid  horizontal. 

Short  distances  may  be  traveled  if  there  is  plenty  of  overhead  clearance, 
by  raising  the  spiral  10"  to  12"  off  the  ground. 

If  the  machine  is  to  be  moved  imder  its  own  power  and  overhead  clearances 
interfere,  break  the  bucket  line  drive  chain  and  wire  it  off  of  the  drive  sprocket. 
Remove  the  cross  brace  between  the  upright  angles  on  front  of  the  superstruc- 
ture. Remove  the  lock  pins  from  the  U  shaped  yoke  on  the  chassis  so  the  push 
arm  will  lift  out.  The  elevator  may  now  be  raised  until  the  dust  pans  touch  the 
top  cross  angle  of  the  superstructure. 

WARNING:  When  the  loader  is  to  be  moved  under  its  own  power  and 
the  elevator  is  raised,  be  certain  before  traveling  that  the  bucket  line  drive  chain 
is  loose.  If  this  warning  is  not  heeded  and  the  machine  is  "traveled"  the  taut 
bucket  line  drive  chain  will  bum  out  bushing  in  bucket  line  drive  sprocket  and 
score  the  shaft.  In  case  of  any  doubt  on  this  point  the  safer  thing  to  do  is 
break  the  chain  and  wire  it  free  of  the  drive  sprocket. 

When  elevator  is  raised  beyond  point  where  push  arms  must  be  detached, 
bucket  line  drive  chain  must  be  parted  before  raising  of  boom  is  continued. 


(165)  Moving  Machine 
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Chapter  XYII 

General  Precautions 


(166)  Spirals 

Workmen  should  be  cautioned  to  stay  a  safe  distance  from  the  feeding 
end  of  the  machine  while  it  is  in  operation. 

When  operating  in  a  high  face  of  material  where  men  are  employed  to 
loosen  material,  extreme  caution  should  be  practiced.  Bank  may  cave  in  sliding 
men  into  the  spirals. 


When  the  machine  is  traveled  on  its  power,  overhead  clearances  should  be 
watched  such  as  high  voltage  electrical  wires,  telephone  wires  etc. 

The  machine  should  not  be  driven  any  place  where  a  truck  would  not  be 
taken.  Extremely  slanting  roads  should  be  avoided. 

Soft  roads  which  would  allow  the  machine  to  bog  down  fouling  the  crawler 
drive  sprocket  should  be  planked  or  avoided. 


If  the  elevator  is  raised  above  the  upper  limit  of  the  normal  operating 
range  be  certain  the  bucket  line  drive  chain  is  broken  and  wired  together  before 
the  machine  is  traveled. 

Do  not  attempt  to  lubricate  the  machine  while  it  is  in  operation. 

Keep  clear  of  the  hoist  handwheel  when  the  hoist  is  being  operated  by 
power. 


(167)  Moving 


(168)  Elevator 
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Paragraph  1 69 


Chapter  XVIII 

Lubrication 


(169)  Lubrication  Instructions 

For  information  regarding  types  of  lubricants  and  instructions  for  lubri- 
cation of  points  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  13,  14  and  15,  refer  back  to 
Chapter  VII. 

(12.)  BUCKET  LINE  FOOT  SHAFT: 

Two  alemites— one  for  each  bearing.  Grease  every  four  hours.  The  buc- 
ket line  must  be  stopped  and  master  clutch  should  be  disengaged  before 
these  fittings  are  greased.  Six  to  eight  strokes  of  gun.  Use  C  G. 

(16.)  BUCKET  LINE  IDLER  ROLLS: 

Two  alemites  for  each  roller  assembly — two  roller  assemblies.  Grease 
every  four  hours  with  four  strokes  of  gun  for  each  roller.  The  alemites 
for  these  rollers  extend  through  holes  in  the  sides  of  boom.  Use  C  G. 

(17.)  BUCKET  LINE  DRIVE  PIVOT  SHAFT  IDLER: 

One  alemite.  Grease  every  four  hours  with  C  G. 
(18.)  BUCKET  LINE  DRIVE  TAKE-UP  IDLER: 

One  alemite — grease  every  four  hours  with  C  G. 
(19.)  OVERLOAD  RELEASE  SPROCKET: 

Three  alemites — one  on  sprocket  hub  and  one  for  each  roller.  Grease 

every  eight  hours.  Stop  bucket  line  before  climbing  up  to  grease  these 

fittings.  Use  C  G. 

(20.)  BUCKET  LINE  HEAD  SHAFT: 

Two  alemites— one  for  each  bearing.  Grease  every  four  hours.  It  is 
necessary  to  climb  up  loader  boom  to  grease  these  bearings.  Four  to 
six  strokes  of  gun.  Use  C.  G. 
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Chapter  XIX 

Operating  Maintenance  Adjustments 
1170)  Overload  Release  Sprocket 

The  tennon  of  the  Bpiingg  in  the  rdeese  ^radut  goivtn*  the  point  at 
wUch  the  sprocket  will  release.  These  springs  are  adjusted  properly  for  ordinary 
woAing  conditions  at  the  factory.  Ordinarily,  when  loading  sand  or  gravel, 
the  sprocket  will  releaM  when  tfie  buckets  are  folly  loaded  and  the  spirals  are 
half  to  two-thirds  covered.  Should  the  sprocket  release  with  the  bucket  line  full, 
but  with  only  a  small  amount  of  material  in  the  spirals,  the  tension  on  the 
springs  should  be  increased.  At  no  Hum,  however,  should  the  spring  tension  be 
such  that  the  engine  will  pull  down  to  a  stall  without  the  sprocket  releasing. 
This  adjustment  consists  of  removing  the  locks  from  the  spanner  nuts  and 
turning  the  nuts  to  rifbt  to  incisess  tht  tsosion.  Be  sure  tiM  Ipdn  ers  xe> 
placed  or  the  adjusting  nuts  are  apt  to  uusciew,  thereby  loeiag  proper  tension. 

(171)  Bucltet  Line  Ciioin 

Take  up  of  this  chain  is  accomplished  by  means  of  two  adjusting  bolts 
(1)  FffWtt  84,  at  ttie  Skfvster  headshaft  To  tlcktsn  die  chaia  loeoia  lbs  locit 

nuts  (2)  and  take  up  on  the  bolts  till  the  chain  is  in  proper  adjustment.  Then 
tighten  the  lock  nuts.  E^ch  bolt  should  be  taken  up  an  equal  amount  to  main- 
tain  proper  iprochet  and  diain  aligiuBsnt  Tills  dnAi  is  prepsrly  odtfnsssd  nhsu 
the  clearance  between  the  return  bucket  line  chain  and  the  cross  brace  dn  the 
chassis  superstructure  is  from  4"  to  6".  At  no  time  should  the  chain  be  allowed 
so  much  siadt  diet  the  Ini^st  Hps  on  the  retarn  line  scrape  the  tetnra  pans  at 
any  point  as  the  pans  will  wear  through  very  quickly  if  this  condition  exists. 

CAUTION;  When  the  bucket  line  chain  is  tightened,  the  bucket  line  drive 
^ain  is  also  tightsned.  This  shetdd  be  dtsdsed  for  proper  ttoiida  illsr  As 
bucket  Ibie  is  adjttstsd. 

C172)  Buciiet  Line  Drive  Chain 

This  chain  is  in  proper  adjustment  when  the  amount  of  sag  in  the  chaia 
from  the  take  tip  aprocket  to  the  headshaft  Is  not  toss  than  1'  or  mcMe  ttan  S"* 
The  adjustment  of  this  chain  is  accomplished  by  lifting  the  lock  plates  (2) 
fignre  95  away  from  the  heads  of  the  adjusting  bolts  C3).  Take  iq^  on  the  bolts 
nntil  ilie  ^ain  is  ki  proper  idJastaMBt  Badi  bolt  riieidd  he  Udcsn  op  urn  sgwl 
amount  to  maintda  proper  sprodcet  and  dida  alignment  K^lneo  Hm  lodt 
platea  after  adjusting. 
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Paragraphs  173 — 175 


Chapter  XX 


Replacement  of  Highly  Expendable  Items 


Highly  expendable  items  are  those  which  come  in  contact  with  the  material 
being  loaded  and  are  subjected  to  more  or  less  rapid  wear. 

These  items  are  easily  observed  as  daily  inspection  takes  only  a  moment. 
No  set  time  for  inspection  can  be  determined  as  these  wearing  surfaces  wear 
faster  in  abrasive  materials  than  they  would  in  the  nonabrasive  materials 
such  as  gypsum,  coal,  etc. 

The  other  parts  of  the  machine  are  subject  to  normal  wear  and  tear. 

(173)  Spiral  Wearing  Sprfaees 

The  spiral  wearing  strips  should  be  renewed  as  soon  as  the  teeth  are  worn 
away. 

The  cutter  bar  faces  are  protected  with  a  welded  hardened  surface.  When 
the  welded  surface  wears  away  the  wear  on  the  bar  accelerates  rapidly.  There- 
fore the  replacement  should  occur  before  the  frames  become  worn. 

(174)  Scraper  Wearing  Surface 

The  scraper  blade  has  two  cutting  edges.  When  the  blade  becomes  dull 
or  damaged  otherwise,  it  should  be  turned  upside  down. 

Only  after  both  cutting  edges  have  worn  out  should  the  blade  be  renewed. 


The  swivel  spout  is  protected  with  three  liner  plates. 

These  plates  should  be  replaced  at  once  when  worn  through,  otherwise 
the  spout  will  be  damaged. 


(175)  Swivel  Spout  Liners 
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Paragraphs  176 — 177 


Chapter  XXI 


(176)  Processing  Instructions  for  Extended  Storage — 
Loader  Attachment 

REFER  TO  TM5-9715.  INSTRUCTIONS  FOR  EXTENDED  STORAGE 

PROCESSING. 

(177)  Shipping  Data 

38D  Bucket  Elevator  Attachment 

Cubage — Elevator — Not  boxed. 

Knocked  down  680  cu.  ft. 
Auembled  870  cu  ft. 

Boxed  for  export — 705  cu  ft. — 12,095  pounds 
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MODEL  38D  SNOW  LOADER 
MAINTENANCE  SECTION 
GENERAL  INDEX 

Choptax 


MASTER  CLUTCH  AND  MAIN  TRANSMISSION  JCXD 

CHASSIS  XXXIU 

CONVEYOR  -  XXrV 

ENGINE  JCXV 


ENGINE  OVERHAUL- 
ENGINE  INSPECTION.. 
ENGINE  REASSEMBLY 

ENGINE  TUNEUP  

ENGINE  DIAGNOSIS... 

BUCIET  ELEVATOR  MAINTENANCE  XXXU 

PARTS  LIST,  38D  SNOW  LOADER  SEE  PARTS  SECTION 

BUCKET  ELEVATOR  ATTACHMENT  „  .SEE  PARTS  SBCTKM 
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fxxvn 
Ixxvin 

..JOCXI 
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Alphabetical  index  by  Paragraphs  to 
MAINTENANCE  SECTION 
of 

MODEL  38D  SNOW  LOADER 

P«r«9r«ph 

No. 

MASTER  CLUTCH  AND  MAIN  TRANSMISSION  178-179 

Master  Clutch   178 

Main  Tranamission   179 

CHASSIS   180-192 

Crawler   185-191 

Crawler  asaembly,  removal  of  192 

Gear  Box   181 

Handwheel,  hoist   184 

Hoist,  elevator   182 

Hoist  cables,  installing  183 

Shait,  main  jack  180 

CONVEYOR   193-200 

Conveyor   196-200 

Sprocket,  overload  release  195 

Spiral  assembly   193 

ENGINE,  GENERAL  OVERHAUL,  STEPS  FOR  DISASSEMBLY  201-234 

Draining  engine   201 

Luting  engine  from  chassis  209 

Removing  clutch   202 

Removing  power  unit  203-208 

Stripping  engine   210-234 

ENGINE,  INSPECTION  AND  REPAIR  OF  ENGINE  PARTS  235-271 

Camshaft  and  bushings,  checking  and  replacing  235-238 

Cylinders,  checking  and  reconditioning  240-241 

Cylinders  head  and  manifold  checking  246-247 

Crankcase,  brushing  out  oil  lines  239 

Crankshaft,  checking   244 

Crankshaft  gear,  checking  245 

Crankshaft  gear,  replacing   252 

Flywheel  and  flywheel  housing,  inspection  of  248 

Housing  sheet  metal  and  engine  front  mounting  base  264 

Main  bearings,  replacing  253-256 

Pistons,  checking  and  fitting  257-263 

Ring  gear,  installing  249 

Timing  gears,  checking  and  replacing  250-251 

Timing  gear  housing  and  front  support  265 

Valve  seats  and  valve  guides,  checking  and  replacing  242-243 

Valves,  inspection,  grinding  and  replacement  266-271 

ENGINE,  INSPECTION  AND  REPAIR  OF  THE  COMPONENT  SYSTEMS  AND  THEIR 

ACCESSORIES   272-388 

BATTERY   308-309 

Cold  weather  care  309 

Testing  and  care  of  battery  308 

COOLING  SYSTEM   272-287 

Fan  and  fan  belt  279-282 

Gauge,  water  temperature  272 

Radiator   283-287 
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Alphabetical  Index  by  Paragraphs  to  Maintenance  Section  of 
Model  38D  Snow  Loader  (cont'd) 

Paragraph 

No. 

FUEL  SYSTEM   356-377 

Air  cleaner,  servicing  356-357 

Carburetor,  overhaul  and  adjuiting  358-362 

Fuel  pump,  overhaul  363-366 

Governor,  overhaul  and  adjusting  367-377 

GENERATING  SYSTEM   310-338 

General  overhaul,  512  hour  322-338 

Generator  and  voltage  regulator,  tabulated  data  311 

Generator  and  voltage  regulator,  servicing  312-317 

Voltage  regular,  inspecting  and  adjusting  318-321 

IGNITION  SYSTEM   339-355 

Distributor   339 

Distributor,  tune  up  and  overhaul  341-352 

Ignition  coll   340 

Spark  plugs,  checking  and  adjusting  353-355 

LUBRICATING  SYSTEM   378-388 

Chart,  lubrication   378 

FUler,  oil   386-388 

Float,  oil   384-384 

Pump,  oil   379-382 

Valve,  oil  pressure  relief  383 

STARTING  SYSTEM   288-307 

Magnetic  switch,  disassembly  of  302-303 

Storting  motor  and  magnetic  switch  serving  and  repairing  288-301 

Starting  motor  reassembly  and  replacement  304-307 

ENGINE  REASSEMBLY  389-445 

Engine,  reassembly   389-443 

Stopping  engine   445 

Testing  engine   444 

ENGINE,  SERVICE  DIAGNOSIS  453-463 

Connecting  rod  bearing  failure  457 

Compression,  poor   454 

Crankshaft  bearing  failure  456 

Cylinder  and  piston  wear  excessive  455 

Overheating   460 

Oil  consumption  excessive  461 

Oil  pressure  low  462 

Power,  lack  of  453 

Popping,  spitting  and  spark  knock  463 

ENGINE,  SPECIFICATIONS.  TOLERANCES,  TOOLS  AND  EQUIPMENT, 

HINTS  FOR  THE  MECHANIC  201A 

ENGINE,  TUNE  UP  446-452 

Carburetor   452 

Distributor   448 

Ignition  cables   447 

Ignition  coil   449 

Ignition  timing   450 

Spark  plugs   446 

Valve  clearance   451 
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POWER  TRANSMISSION  MACHINERY 

Model  38D  Snow  Loader 
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POWER  TRANSMISSION  CHART 

Shafting  Identification  and  Speeds 


Ref.  No. 
2A 

2E 

5B 

5A 

3B 

3A 

3C 

3D 

4A 
lOA 
lOB 
101 

4B 


Engine  

1.  Transmission   

2.  Hoist  Hand  Wheel  Shaft. 


5. 
6. 
7. 


R.P.M. 
1400 

1st  2nd  3rd 
350     700  1400 


Hoist  Drum  Shaft. 
Hoist  Drive  Shaft. 


Varies 


4.    Gear  Box  Idler  Shaft. 


Gear  Box  Drive  Shaft  

Itt    2nd  3rd 

Main  Jack  Shaft   140     280  560 


Crawler  Clutch  Shaft  

8.  Crawler  Oscillating  Shaft. 

9.  Crawler  Drive  Shaft  

10.  Conveyor  Headshaft  

11.  Conveyor  Spiral  

Belt  Speed  


Varies 

42.0 
73.4 
214  F.P.M. 


Crawler  Speed  

(See  determining  "Crawler  Speed"  in  Operating  Section) 


Drive  Chain  identification 

[n]  Hoist  Hand  Wheel  Chain  

Main  Jack  Shaft  Drive  Chain  

Hoist  Drive  Chain  

Jackshaft  Pinion  Drive  Chain  


13. 


14. 


IS. 


[TeTl  Gear  Box  Drive  Chain  

[TtT]  Oscillating  Shaft  Drive  Chain 

1 18. 1  Crawler  Drive  Chain  

[21. 1  Conveyor  Drive  Chain  
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Paragraph  178 


Chapter  XXIi 

Master  Clutch  and  Main  Transmission 

(178)  Master  Clutch 

Partial  Repairs— None 
General  Overhaul 

The  clutch  may  be  removed  and  disassembled  as  follows: 

(a)  Remove  the  hoist  handwheel  shaft  at  the  splice. 

(b)  Remove  the  chain  guard  cover  (2)  Figure  97  and  guard  (3). 

(c)  Take  out  the  cap  screws  in  the  transmission  and  the  main  jackshaft 
patch  plates  (9)  (10)  Figure  98,  and  remove  the  bolt  in  the  case  support  bracket. 

(d)  Remove  the  transmission  thrust  bolt  (12). 

(e)  Disconnect  the  main  jackshaft  drive  chain. 

(f)  Remove  all  cap  screws  (6)  from  the  clutch  housing. 

(g)  Remove  the  grease  pipe  (84)  Figure  100  from  the  shifter  collar  (2) 
Figure  99. 

(h)  The  transmission  may  now  be  pulled  away  and  removed  from  the 
engine. 

(i)  Remove  the  cap  screws  holding  the  driving  plate  (17)  Figure  99  to  the 
engine  fljrwhecl.  The  clutch  may  now  be  taken  off  as  a  unit. 

(j)  The  leverhnks  (7)  and  the  finger  levers  (9)  may  be  removed  by 
taking  out  the  pins  (5),  and  (10).  Removing  these  seperates  the  sliding  sleeve 
(8)  from  the  adjusting  yoke  (14).  It  is  not  necessary  to  remove  these  levers 
and  pins  to  dismantle  the  clutch.  Remove  only  if  they  are  to  be  replaced. 

(k)  Pull  out  the  adjusting  lock  pin  (13)  and  screw  off  the  adjusting  yoke 
(14)  from  the  back  plate  hub  (19).  This  releaves  the  floating  plate  (15),  driving 
plate  (17)  and  release  springs  (18). 

(1)  The  cone  collar  halves  (2)  may  be  removed  from  the  sliding  sleeve 
(8)  by  taking  out  the  bolts  (3). 

(m)  Brake  (80)  Figure  100  may  be  taken  off  the  transmission  shaft  after 
removing  the  stop  bolt  (81).  The  brake,  lining  disc  (83)  may  be  taken  off  the 
shaft  after  the  Woodruff  key  (82)  is  removed. 

inspection  for  Replacement 

The  following  parts  should  be  examined  and  replaced  if  there  is  excessive 
wear.  Cone  collar  (2)  Figure  99,  sliding  sleeve  (8),  finger  levers  (9),  pins  (5) 
and  (10)  and  adjusting  yoke  (14). 

Examine  floating  plate  (15),  back  plate  (19)  for  excessive  scoring  on  the 
face  and  condition  of  the  teeth. 

Renew  friction  discs  (16)  if  they  are  glazed  or  worn  to  the  point  where  the 
rivets  may  contact  the  faces  of  the  plates  (15)  and  (19).  If  the  driving  plate 
(17)  is  warped  or  damaged  in  any  way  renew  this  plate  as  well  as  the  linings. 
A  warped  driving  plate  will  cause  the  clutch  to  drag  and  make  shifting  of 
transmission  gears  difficult. 

The  release  springs  (18)  lose  their  tension  due  to  the  clutch  heat.  They 
should  be  renewed  unless  one  is  certain  the  tension  is  O.K. 

The  brake  lining  disc  (83)  Figure  100,  should  be  renewed  if  glazed.  The 
stop  bolt  (81)  should  be  replaced  if  the  end  which  contacts  the  Woodruff  key 
is  worn. 
Assembly 

The  assembly  is  the  reverse  of  the  disassembly  operation. 

Screw  the  adjusting  yoke  (14)  Figure  99  tight  enough  against  the  floating 
plate  (15)  so  the  release  springs  (18)  do  not  fall  out  of  place  but  do  not  attempt 
to  adjust  the  clutch  until  the  installation  is  complete. 

Before  bolting  the  clutch  to  the  flywheel  be  sure  to  pack  the  pilot  bearing 
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PoragroplM  I7t — 179 


IVfm  ft.  llasttr  dntch. 


AdfMfnimif 

Adjust  the  clutch  by  holding  the  fade  pin  (13)  out  and  turning  the  yolM 
(14)  clockwise  until  the  lever  engages  iHtA  a  distinct  snap.  Figure  99. 

A  mnAr  uMatd  dnfedi  vmy  havt  to  be  adjusted  •ffesr  a  rm  of  a  dqp  or  to. 
Be  ceruin  this  is  doM  SO  ^  Bsw  pfatss  do  not  l>«ooiiw  glasod. 

Lubrication 

Be  sure  the  cone  collar  (2)  is  lubricated  before  the  machine  is  put  into 
operation.  The  grease  cup  majbava  to  be  filM  srwal  tlmaa  to  faad  tt*  gnaas 

piping  and  lubricate  the  collar. 

(179)  Main  Transmission 
Partial  Repairs 

Itaprfrs  to  Am  trsiismlssiwi  (2B>  F^ora  W,  ivMioai  remoring  H  from  tiie 
"VUWBT  unit  is  conBned  to  the  control  assembly  and  tfw  nvsrse  idler  aasaniUj. 
The  control  assembly  may  be  removed  and  diaasastnblad  as  followss 

(a)  ttdft  ttaamlsafoB  lever  (31)  to  aautral  pesMon.  ngora  100. 

(b)  Remove  cap  screws  (47). 

(c)  Control  assembly  can  be  removed  from  the  transmission. 

(d)  fUanova  b^  (37)  fram  aUftar  TolMb 

(e)  Remove  pip9  plugs  (40)  which  will  release  springs  (41)  and  two 
balls  (42). 

(f)  I>fiv»oiitjolttbafa(43)  («>.  The8a«fflanryoiilflM«iinAlst(44). 
When  the  bars  are  removed  the  shifter  yokes  (36)  (45)  and  ddrd  fi'  ball  (42) 
will  be  released. 

(g>  Kemevebatl  (30)  Md  senw  (40),  levar  bell  (32)  can  then  be  ramovad. 

(h)  Remove  pivot  pin  (48),  release  spring  (35)  from  boss  inside  control 
cover  (33).  This  releases  washer  (34),  shift  lever  (31)  will  pull  out  through  the 
uwunn  or  cuuuim  ccwr. 

The  reverse  idler  assemUf'  may  bo  lalnoved  as  follows: 

(a)  Remove  chain  goacd,  dudn  and  transmission  sprocket  (11)  Figure 
tt  as  faitmeted  in  paragrapha  (a),  (b)  and  (e)  vndcr  "Otaaral  Ovcriuud.* 

(b)  Drain  oil  ttom  transmission  by  removing  pipe  plug  (66)  Figllte  100. 

(c)  Remove  serewa  (64),  plate  (62)  and  gasket  (63).^ 

(d)  Remove  cap  screws  (20)  wiiidt  ircas  lode  09)*' 

(e)  Shaft  (26)  can  be  paJted  out  of  owe  releasing  gear  (25)  and  diriMt 
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Partial  Repairs  (Cont'd) 

All  parts  should  be  thoroughly  cleaned  and  laid  on  a  clean  bench  in  the 
same  sequence  as  removed.  This  procedure  will  not  only  simplify  reassembly 
of  the  control  assembly  but  will  also  reduce  the  possibility  of  losing  the  springs 
(41)  and  the  three  steel  balls  (42).  Figure  100. 

While  the  control  assembly  is  removed  from  the  transmission  one  should 
be  certain  no  foreign  matter  is  dropped  in  the  case.  Any  foreign  matter  in  the 
transmission  may  cause  extensive  damage. 

Inspection  for  Replacement 

The  yokes  (36),  (45)  should  be  replaced  if  broken  or  worn  thin.  Yoke  bars 
should  be  in  good  condition,  special  attention  is  directed  to  the  slots.  The 
springs  (41)  should  not  be  used  if  their  tension  is  lost.  Excessive  wear  in  these 
parts  may  cause  the  transmission  to  slip  out  of  gear. 

The  teeth  of  the  reverse  idler  gear  should  be  checked  for  excessive  wear. 
The  bushing  of  the  gear  and  the  shaft  should  be  renewed  if  excessively  worn, 
BO  this  idler  does  not  weave  when  operating. 

Replace  gaskets  (50)  and  (63)  if  broken  or  if  they  have  become  brittle. 
Assembly 

Assembly  is  the  reverse  of  the  disassembly  operation. 

Care  should  be  taken  that  one  of  the  balls  is  assembled  between  the  two 
shifting  bars.  If  it  is  omitted  the  transmission  can  be  shifted  into  two  speeds 
at  the  same  time  thus  locking  it  causing  extensive  damage. 

The  pipe  plugs  (40)  control  the  spring  tension  and  care  should  be  taken  to 
insure  that  the  unit  shifts  freely  after  the  balls,  springs  and  plugs  are  replaced. 

Lubrication 

After  the  transmission  is  completely  assembled  be  certain  the  transmission 
is  filled  with  clean  oil  to  top  of  the  overflow  hole. 

General  Overhaul 

(a)  Remove  cover  (2)  Figure  97  on  chain  guard  (3).  D  rain  and  flush  oil 
out  of  guard.  This  guard  is  held  to  a  plate  (9)  Figure  98,  on  the  transmission 
and  another  plate  (10)  on  the  main  jackshaft  end  by  Ys"  cap  screws.  Use  care 
in  taking  this  off  to  avoid  damage  to  gaskets.  The  chain  guard  will  drop  down 
to  rest  on  the  crawler  treads  after  removal  of  the  cap  screws. 

(b)  Uncouple  and  remove  the  drive  chain  and  the  guard  can  be  completely 
taken  away. 

(c)  Remove  sprocket  (11)  on  the  transmission.  This  is  secured  to  the 
splined  shaft  by  means  of  a  slotted  nut,  with  cotter.  The  plate  (9)  on  which 
the  chain  guard  mounts  may  then  be  removed. 

(d)  Remove  the  thrust  bolt  (12)  located  just  back  of  the  chain  guard. 

(e)  The  transmission  may  now  be  taken  off  the  engine  by  taking  out  all 
cap  screws  (6)  around  the  bell  housing. 

The  control  assembly  may  be  removed  and  disassembled  as  instructed  under 
"Partial  Repairs." 

To  remove  drive  gear  and  main  shaft  proceed  as  follows: 

(a)  Drain  oil  from  transmission  by  removing  pipe  plug  (66). 

(b)  Remove  cap  screws  (60)  and  nuts  from  bolts  (56),  (57).  This  re- 
leases rear  bearing  cover  (59). 

(c)  Pull  main  shaft  (5)  from  case,  this  will  release  gears  (6)  and  (7). 

(d)  Remove  lock  nut  (10)  and  lock  nut  clip  (9),  bearing  (8)  may  be 
pressed  off  the  main  shaft  (5). 

(e)  Remove  nuts  from  bolts  (71). 

(f)  Withdraw  drive  gear  and  shaft  (3)  bearings  (2),  (4)  and  cover  (72). 

(g)  Remove  the  pilot  bearing  (76)  from  the  gear  recess. 

(h)  Remove  the  pilot  bearing  (76)  from  shaft  if  it  has  remained  on  the 
shatt^'tttstead  of  intthe  engine  flywheel  recess.  flrininnl  frnm 
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General  Overhaul  (Cont'd) 

(i)    Remove  cap  screw  (81). 

(j)      Remove  brake  sleeve  (80)  and  Woodruff  key  (82). 
(k)    Remove  brake  lining  (83)  and  front  bearing  cover  will  slide  off  the 
shaft. 

(1)  Remove  snap  ring  (1)  and  bearing  (2)  may  be  pressed  off  the  shaft. 
To  remove  contershaft  proceed  as  follows: 

(a)  Remove  cap  screws  from  countershaft  front  bearing  cover  (70). 

(b)  Pull  countershaft  (15)  to  rear  to  remove  bearing  (22). 

(c)  Tilt  countershaft  assembly  and  remove  it  through  top  of  the  case. 

(d)  Remove  countershaft  front  bearing  (12).  The  gears  (14)  (18)  (19) 
(21)  must  be  pressed  off  the  shaft.  After  a  gear  is  pressed  off  remove  the 
Woodruff  key.  This  frees  spacer  (20)  when  gear  (21)  is  removed.  Spacer  (13) 
may  be  removed  after  bearing  (12).  Spacer  (17)  may  be  removed  after  gear 


Clutch  shifter  fork  (78)  can  be  removed  from  the  clutch  housing  as  fol- 
lows: 

(a)  Remove  set  screws  (79). 

(b)  Pull  out  shafts  (77)  which  will  release  shifter  fork  (78). 
Reverse  idler  assembly  may  be  removed  as  instructed  under,  "Partial  Re- 


The  parts  of  the  transmission  should  receive  very  close  inspection.  The 
gear  teeth  should  not  be  damaged  or  excessively  worn. 

All  ball  bearings  should  be  replaced  if  worn  excessively  or  if  the  balls  or 
races  are  pitted. 

When  they  are  examined  if  they  appear  rough  when  bearing  is  tested  it 
should  be  replaced. 

The  spline  of  the  shafts  and  gears  should  be  examined  and  if  they  are  worn 
excessively,  replaced. 

All  gaskets  should  be  replaced  if  broken  or  if  they  have  become  brittle. 

When  the  transmission  is  disassembled  if  there  is  any  doubt  about  whether 
a  part  is  worn  excessively,  it  should  always  be  replaced.  A  part  failure  may 
cause  extensive  damage  to  the  whole  unit. 

Assembly 

The  assembly  of  the  transmission  is  the  reverse  of  the  disassembly 
operation. 

Adjustment 

Adjust  the  drive  chain  to  the  main  jackshaft  as  instructed  under,  Adjust- 
ment, "Main  Jackshaft." 
Lubrication 

After  the  transmission  is  completely  assembled  be  certain  the  transmission 
is  filled  with  clean  oil  to  top  of  the  overflow  hole,  replace  pipe  plug  (65). 


(14). 


pairs. 
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Chapter  XXIII 

Chassis 


(180)  Main  Jackshaft 
Partial  Repairs 

Certain  repairs  may  be  made  to  the  main  jackshaft  (3A)  Figure  96,  without 
removing  the  entire  shaft  from  the  unit.  The  drive  sprocket  (3)  Figure  101, 
the  bearings  (38)  (39)  (40),  the  conveyor  hoist  shifter  (24),  the  conveyor  drive 
sprocket  (33),  the  jaw  clutch  (35)  and  all  the  chain  fall  into  this  category. 

For  removal  of  the  drive  sprocket  (3),  the  chain  guard  (3)  Figure  98,  must 
be  removed.  This  is  accomplished  by  the  following  steps:  Remove  the  hoist 
handwheel  shaft  at  splice.  Remove  the  chain  guard  cover  (2),  take  out  the  cap 
screws  in  the  transmission  and  jack  shaft  patch  plates  (9)  (10)  and  remove  the 
bolt  in  the  case  support  bracket. 

After  the  guard  is  removed,  the  drive  chain  and  drive  sprocket  (II)  may  be 
removed. 

While  the  chain  guard  is  removed,  either  one  or  all  the  bearings  may  be 
replaced.  The  necessary  steps  are  as  follows:  Secure  the  conveyor  in  a  hori- 
zontal position,  remove  the  cover  from  the  substructure  housing.  Remove  the 
cap  of  the  bearing  to  be  replaced,  the  top  half  of  the  bearing  will  lift  oS. 
Loosen  the  caps  of  the  remaining  bearings  and  pry  the  shaft  up  to  relieve  the 
weight.  The  bottom  half  of  the  bearing  can  then  be  turned  to  the  top  of  the 
shaft  and  lifted  out.  The  conveyor  hoist  shifter  may  be  replaced  by  removing 
the  lever  link  and  unbolting  the  two  shifter  halves.  Assembly  of  these  parts 
upon  the  shaft  is  in  all  cases  the  reverse  of  the  disassembly  operation. 

Conveyor  drive  sprocket  (33)  Figure  101,  jaw  clutch  (35),  and  shifter  yoke 
(36),  may  be  replaced  by  removing  chain  guard,  disconnecting  conveyor  drive 
chain  and  stripping  shaft  up  to  the  bearing  (40).  This  may  be  assembled  by 
reversing  the  order  of  stripping. 

General  Overhaul 

The  shaft  may  be  removed  for  a  general  overhaul  by  the  following  steps: 

(a)  Remove  transmission  drive  chain  and  guard  (see  above)  and  sprocket 
(3)  Figure  101,  which  is  keyed  and  set  screwed  to  the  end  of  the  shaft,  re- 
move the  patch  plate  (4)  to  which  the  chain  guard  bolts.  Uncouple  Bucket 
Line  Drive  Chain. 

(b)  If  the  conveyor  is  not  removed  it  should  be  raised  in  its  horizontal 
position,  and  the  bolted  cover  with  hinged  doors  of  the  substructure  housing 
removed,  thus  exposing  the  machinery  within  for  easy  access. 

(c)  Strip  the  bucket  line  drive  end  of  the  shaft  by  removing  clutch  lever 
yoke  (not  shown),  collar  (25),  jaw  clutch  (35),  clutch  collar  (34)  and  sprocket 
(33)  in  the  order  named. 

(d)  Uncouple  chain  (32)  Figure  102,  which  transmits  manual  power  to 
hoist  from  hand  wheel,  take  out  bolts  (14)  to  remove  hoist  hand  wheel  and 
shaft.  Take  out  the  two  bolts  in  bearings  (15)  and  cotter  on  inside  end  of 
shaft  (16).  Pull  out  shaft  (16)  and  idler  shaft  (17)  with  bearings. 

(e)  Take  out  hoist  clutch  shifter  (18),  hoist  lever  link  (29),  gear  shifter 
(30),  alemite  piping  (31),  and  bolted  plates  (28),  on  both  sides. 

(f)  Uncouple  chains  (27),  (26)  and  (25),  then  take  off  bearing  caps  (8) 
and  (30)  Figure  101,  and  the  main  jackshaft  is  free  for  removal.  In  taking  the 
•haft  out  it  must  be  pulled  up  and  out  the  side  opposite  the  operators  side  of 
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Figure  102.  Main  jackshaft 


(g)  The  remainder  of  the  parts  may  now  be  stripped  from  the  shaft. 
Collars  (25)  (2SA),  hoist  clutch  male  half  (23A)  with  feather  key,  collar  (20) 
inside  hoiet  eioteh,  fdt  wash«r  (19),  fenuil*  hoitt  clutch  half  <21),  wmhcr  (17), 
and  sprocket  (16)  which  is  keyed  and  set  screwed  to  the  shaft,  then  jaw  clutch 
hub  (U)  which  is  keyed  and  set  screwed  to  the  shaft,  sUdiog  gear  (12),  collar 
(13)  and  sprocket  (14)  with  dutch  hub  (15) 
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Inspection  for  Replacements 

Parts  which  show  excessive  wear  should  be  replaced.  Particular  attention 
should  be  given  to  the  following:  Gear  (12).  The  gear  should  not  be  used  if 
the  bushing  is  a  "sloppy"  fit.  This  gear  is  heavily  loaded  when  the  machine  it 
in  crowding  speed,  therefore  a  loose  fit  on  the  shaft  may  wear  the  teeth  pre- 
maturely also  the  teeth  on  the  clutch  shaft  gear  (7)  Figure  108. 

This  same  thing  should  be  noted  with  hub  (15)  Figure  101,  and  sprocket 
(33).  If  bore  is  worn  excessively  the  oscillation  of  these  parts  may  damage 
jaws  of  engaging  clutch.  Jaw  clutch  (35)  which  is  not  locked  in  engaged  posi- 
tion may  disengage  while  operating  if  bore  of  sprocket  (33)  is  worn  excessively. 
The  jaws  of  the  driving  clutches  should  not  be  rounded  as  this  condition  may 
also  cause  clutches  which  are  not  locked  in  position  to  disengage  under  load. 
The  felt  washer  (19)  should  be  renewed  if  it  is  worn  so  it  will  no  longer  func- 
tion as  a  grease  retainer.  Hoist  clutch  lining  (22)  should  be  replaced  if  rivets 
contact  drum  (21). 

The  shaft  and  parts  not  mentioned  above  may  continue  in  use  with  greater 
wear  because  their  function  is  not  directly  connected  with  another  part  where 
perfect  alignment  is  essential.  As  an  example,  sprockets  may  work,  if  necessary, 
until  teeth  become  very  pointed  because  chains  may  be  adjusted. 

Assembly 

The  main  jackshaft  assembly  is  the  reverse  of  the  disassembly  operation. 
The  following  hints  may  aid  in  the  assembly  operation.  If  a  new  shaft  is  to  be 
used,  locate  sprocket  (16)  evenly  on  the  key  and  set  it.  Assemble  parts  on  the 
shaft  which  are  located  within  the  housing  but  do  not  tighten  any  set  screws. 
After  the  shaft  is  replaced  in  the  machine  install  the  bearings  first,  but  do  not 
tighten  them  as  the  shaft  may  have  to  be  aligned  after  all  parts  are  assembled 
on  it.  Set  the  jaw  clutch  (11)  evenly  on  the  key.  Hub  (15)  should  fit  tight 
against  the  center  bearing  and  the  set  screw  in  collar  (13)  tightened.  Sprocket 
hub  (46)  is  fitted  tight  against  the  spacer  washer  (17)  and  the  set  screw  in 
collar  (20)  tightened.  Spacer  collar  (25 A)  is  set  tight  against  the  bearing  and 
(25)  against  the  hoist  clutch  feather  key. 

Slotted  holes  are  provided  in  the  bearing  bases  so  the  shaft  may  be  moved 
to  get  the  proper  mesh  with  the  crawler  clutch  shaft  gear  (7)  Figure  108.  Check 
the  back-lash  of  the  gear  around  the  entire  circumference.  When  the  shaft  is 
moved,  be  certain  it  is  aligned  in  the  three  bearings  so  it  may  be  turned  by  hand. 
Should  a  shim  be  required  under  one  bearing  all  bearings  should  be  shimed 
so  the  shaft  does  not  bind.  This  is  essential  because  the  shaft  is  supported  by 
three  bearings. 

Adjustment 

After  the  chains  are  connected  each  one  should  be  adjusted.  The  two  chains 
to  the  gear  box  may  be  tightened  by  adding  shims  under  the  gear  box.  The 
hoist  drive  chain  may  be  tightened  by  removing  shims  from  under  the  hoist 
angle  bracket.  The  hoist  manual  control  chain  is  adjustable  by  taking  up 
evenly  on  the  two  take-up  bolts.  The  main  jackshaft  drive  chain  is  adjusted  by 
loosening  the  bolts  (8)  Figure  98,  in  engine  structural  angles.  Move  the  engine 
(operator's  side)  with  the  transmission  thrust  bolt  (12).  Move  the  opposite 
operator's  side  of  the  engine  so  it  is  square.  Be  certain  the  bolts  are  tight  and 
the  stop  plates  are  replaced. 

Lubrication 

After  the  shaft  is  assembled,  each  part  should  be  thoroughly  lubricated 
before  any  operation  is  undertaken.  Particular  attention  should  be  centered  on 
the  gear  (12)  Figure  101.  If  this  gear  is  not  lubricated  sufficiently,  and  heat  is 
created  under  load,  there  is  danger  that  the  bushings  may  seize  to  the  shaft 
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Flgir*  103.  Gear  box. 

(181)  Gear  Box 
Partial  Repairs 

A  few  repair*  may  be  made  to  the  gear  box  (3B)  Figure  96,  without  com- 
plete disassembly  or  removing  the  unit  from  the  machine. 

The  change  gears  (9)  and  (12)  Figure  103,  could  be  replaced  anytime  by 
installing  new  gears,  this  operation  being  the  same  as  changing  gears  for  a 
different  speed. 

The  chains,  sprocket  (2)  and  shift  lever  (18)  assembly  may  be  replaced. 
Sprocket  (2)  may  be  removed  after  chain  guard  on  box  (opposite  operator)  is 
removed  and  chain  disconnected.  Shaft  (18)  may  be  palled  out  of  yoke  (19) 
after  loosening  set  screw  in  yoke.  Care  should  be  exercised  so  spring  (20)  and 
baU  (21)  is  not  lost. 

j-^e  assemUnof  all  these  parts  are  the  reverse  of  thi|-|^g[|ij^|^^opTatK>B. 
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General  Overhaul 

(a)  Uncouple  the  chains  (26)  and  (27)  Figure  102,  which  run  to  and 
from  the  gear  box.  The  bolts  which  hold  the  gear  box  in  place  may  be  removed, 
along  with  the  guards  over  the  change  gears  and  the  drive  sprocket  (2)  Figure 

103.  The  entire  unit  may  be  taken  off  the  machine. 

(b)  To  dismantle,  change  gears  (9)  and  (12),  are  taken  off.  These  gears 
are  held  in  place  on  the  ends  of  the  shafts  by  a  capscrew  (10)  and  a  washer. 
Each  gear  is  double  keyed.  Loosen  the  shifter  yoke  and  slide  out  the  shifter 
shaft  (18).  This  is  held  in  positions  by  ball  (21)  and  spring  (20).  Remove 
sprocket  (2)  on  the  side  of  the  box  opposite  the  change  gears.  To  take  out  the 
shaft  (14)  carrying  the  gear  cluster  (15)  loosen  the  two  set  collars  (13)  on  this 
shaft,  and  loosen  the  set  screw  on  the  under  side  of  the  bearing  just  back  of 
the  gear  (12).  This  set  screw  holds  the  bushing  in  the  gear  box  bearing  in 
place.  The  shaft  must  be  pulled  out  in  the  direction  of  the  change  gear  (12). 
The  collars  (13)  are  keyseated  to  allow  the  double  feather  key  for  sliding  gears 
(15)  to  pass.  The  bushing  on  the  change  gear  side  must  slide  out  in  order  to 
allow  the  keys  clearance  to  pass  through  the  bearing  hub.  To  take  out  shaft  (1) 
carrying  change  gear  (9)  loosen  the  collar  (8)  on  this  shaft  and  it  will  slide  out. 

inspection  for  Replacement 

Any  part  which  has  excessive  wear  should  be  replaced.  Particular  attention 
should  be  focused  on  the  bushings  (6),  (7)  and  (24),  as  wear  would  affect  the 
gear  mesh.  If  the  sprocket  teeth  are  badly  worn  or  "hooked"  replacement  is 
imperative.  The  gear  teeth  should  be  in  good  condition  if  the  gears  are  to  be 
used  again  when  the  gear  box  is  overhauled. 

Assembly 

The  gear  box  may  be  completely  assembled,  except  for  guards,  while  it  is 
outside  machine.  After  assembly,  it  may  be  bolted  in  place  on  the  loader. 

Adjustment 

The  gear  box  rests  on  shims.  Both  chains  to  the  main  jackshaft  may  be 
tightened  by  adding  shims  under  the  gear  box. 

Lubrication 

After  an  overhaul  job,  be  certain  all  parts  are  thoroughly  lubricated  before 
the  loader  is  put  in  operation. 

(182)  Elevator  Hoist 
Partial  Repairs 

The  repairs  to  the  elevator  hoist  (SA)  Figure  96,  which  may  be  accom- 
plished without  removing  the  unit  from  the  substructure  housing  are  very  few. 

Sprocket  (7)  Figure  104,  and  the  drive  chain  may  be  replaced.  Drum  parts 
(10),  (11),  (12)  and  the  outboard  bearing  (13)  are  assembled  to  gear  shaft  (9) 
which  extends  through  the  stubstructure  housing  towards  the  engine.  These 
parts  are  accessible  and  may  be  renewed  without  removing  hoist.  Any  parts 
removed  are  installed  by  reversing  the  disassembly  operation. 

General  Overhaul 

The  main  jackshaft  will  have  to  be  removed  before  the  hoist  can  be  re- 
moved from  the  substructure  housing.  See  instructions  under  "Main  Jackshaft 
Overhaul." 

(a)    After  removal  of  the  Main  Jackshaft,  take  off  the  bearing  (13)  Figure 

104,  and  cable  drum  parts  (10),  (11),  (12),  on  the  outside  of  the  substructure 
housing  alongside  the  engine.  Remove  the  grease  and  oil  piping  which  extends 
outside  of  the  substructure  housing,  (opposite  operator).  Take  out  the  bolts 
holditTg  the  hoi§t  Inolace  and  the  hoist  assembly  may  bejrenaoy|ed,Q,~-. 
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(b)  The  hoist  housing  is  boltad  tog«llMf  is  two  htiwm  and  BMqr  b* 

apart  as  shown.  Figure  105. 

(c)  Sprocket  (7)  Figure  104,  is  keyed  and  act  acrwwifd  to  shaft  (6),  wonn 
(4)  is  keyed  and  set  screwed  in  place  with  thrust  washer  (5)  against  hub  and 
thratt  button  (3)  in  homing  at  and  of  shaft.  Wonn  gear  (8)  ia  ksfd  and  wt 
acrawcd  to  shaft  (9). 

The  hobt  it  tttfiar  iiuccessible,  therefore,  when  it  ia  removed  for  overhaul 
it  should  be  carefully  inspected  and  parts  showing  any  excessive  wear  replaced. 

The  worm  and  gear  profile  should  be  checked.  Wear  of  the  bearings  and 
dtCNdd  not  ba  aacasshra  aa  the  oil  in  the  mit  would  ba  Habla  to 
Th«  tfirust  buttons  (3)  and  washar  (S)  should  b«  raplaead  if 
v^^-fro^m  shaft  ^nd  play. 
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Assembly 

The  assembly  is  the  reverse  of  the  disassembly  operation.  A  new  gasket 
Andd  be  installed  between  the  hobt  halres.  If  a  new  gmiun  it  not  tvaOible, 

use  shellac  or  Permatex  with  the  old  gasket  to  assure  a  good  seal.  When  the 
imit  is  replaced  in  the  substructure  housing,  leave  the  bolts  loose  until  the  jack- 
itaft  ii  iBsldM. 


After  the  jackshaft  is  installed  and  adjustmants  mad^  install  the  hoist 
drive  chain.  The  chain  may  be  adjusted  by  the  shims  tmdtr  the  hoist  bracket 
When  properly  adjusted,  be  snt«  aU  bolts  are  tii^ 

Labrleotiofi 

The  hoist  must  be  iilled  to  test  drain  cock  with  oiL  AU  bearings  dioaid 
be  thoroughly  lubricated  before  the  loader  is  operated. 

(1831  Installing  Hoist  Cobles 

The  double  cable  drum  for  the  Hoiat  is  mounted  between  the  engine  and 
tfie  front  e(  ^  snbatruttuie  heoaing.  The  cable  for  the  loader  is  fonlshsd  ia 
one  strand  and  is  mounted  in  the  following  manner,  with  the  conyyor  lowerad 

to  the  operating  position: 

(a)  Run  one  end  of  the  cable  through  the  hole  next  to  the  inner  flange  (1) 
Figure  106,  in  the  hoist  drtun,  then  through  the  inside  of  the  drum  and  out  hole 
(2)  next  to  the  outer  flange.  Pull  the  cable  across  to  sheave  (4)  on  the  super- 
structure frame  on  the  side  opposite  the  drum  and  ran  the  cable  over  thia 


(b)  Reave  the  other  end  of  the  cable  so  that  it  runs  from  hole  (1)  under 
sheave  (3)  on  the  superstructure  frame  above  the  drum.  Run  cable  end  op 
from  ^Msve  <S)  end  over  dMnre  (4).  Now  paU  the  ends  ef  cable  oat  from 
Shosvea  (4>  so  Oat  thoe  is  an  sqiMl  amonnt  of  csUs  for  seeh  side  of  Cwwyot 
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Ht»rt  It7.  Hand  wfaed  hoist  for  malrfng  miiim  adjnitmeiitt. 


(c)  Each  cable  end  is  now  reeved  in  the  same  manner  on  its  respective 
rid*,  from  sheave  (4),  over  sheave  (S>,  Bttder  and  up  from  aheave  (6),  over  and 
down  from  sheave  (7)  on  the  loader  conveyor  frame,  through  holes  at  (ft)  and 
acroaa  the  frame  so  that  the  ends  meet  and  overlap  about  eighteen  inchea. 
Clamp  ends  securely  together  wHb  foor  ^aaapa  (9). 

(d)  Now  guide  the  cables,  manually,  so  that  they  run  evenly  onto  liM 
drums,  to  remove  the  slack,  as  the  hoist  is  operated.  Adjust  cable  ends  with 
daiBfa,  as  jaqiiiiad,  ao  Ihst  tii*  cable  to  etch  aide  polla  die  conTeyoc  fnne 
np  evaiiljr* 

nt4)  Hoist  HandwhMl  Sh«fl 
Partial  Rtpafars 

The  handwheel  (5B)  Figure  96,  (12)  Figure  107,  shafts  (10)  and  (11), 
bracket  (9),  and  universal  joint  made  up  of  parts  <fi),  (7)  aad  may  aU  be 
renewed  without  removal  of  any  other  parte. 

General  Overhaul 

(a)  Remove  cover  from  substructure  honafaig. 

(b)  Take  out  shafts  (10)  and  (11)  without  breaking  aplice.  Unbolt  bracket 
(9)  and  Universal  fork  half  (8). 

(c)  Disconnect  chain  from  sprocket  (5). 

(d)  Remove  take-up  bolts  and  shaft  (4). 

(e)  Unit  may  now  be  lifted  out  of  substructure  housing. 

(f)  Looeen  collars  (2)  and  bearioga  may  be  taken  off.  Spracket  may  alee 
be  removed  from  shaft  (3). 

Inspection  for  Replacement 

Tfaia  aaaambiy  fa  anbleet  to  very  Ktde  wear  however.  If  tite  ^rocke^  shafts, 
bearhtge  and  bradket  are  worn  escesshre^  they  diould  be  raplaoed. 

Assembly 

The  assembly  is  reverse  of  the  dtaassembly  operation. 
Adfesfment 

After  the  chain  is  installed  on  sprocket  (5),  the  shaft  may  be  tfted  upward 
with  the  take-up  bolts  to  tighten  the  chain.  After  the  adjuatmeat  ia  complets^ 
tit^iten  the  lodi  ante  on  Hie  take-op  boHa. 

Lubrication 

^Lubricate  botti  bearings  (1)  before  the  machine  is  py^tj  i^|i^tepjl|lion. 
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(18S1  Crawler  Clutch  Shaft 
.   Partial  Repalrt 

The  chains,  bearing^s  (1)  Vlgure  108,  clutch  bands,  clutch  linkage  and 
brake  bands  of  the  Crawler  Chtteh  shaft  (3c)  Figure  96,  may  be  renewed  with- 
ooi  ramovfaiir  the  ditft  (11)  Ftgrani  Idfi,  fhnn  tbe  wdNdnictnre  hoariac. 

In  all  repair  work  on  tUi  lhaft  it  it  best  to  tiM  oouvtrpor  to  the  hoii- 
tootal  position. 

To  remove  th«  bMutefs  proceed  m  foilowi: 

(a)  Remove  take-up  bolts  (15)  Figure  109,  in  brake  bands. 

(b)  Disconnect  chains  (34)  Figure  102,  if  they  are  not  loose  enough  to 
permit  Hftbg  diaft  ftbont 

(c)  Remove  bearing  caps  (4)  Figure  108,  fltt  ont  Upper  hearing  haU  (2). 
Turn  lower  bearing  half  (3)  to  top  of  shaft  and  Bit  mil. 

While  diaft  it  Hfted  the  lidfter  yokea  an  free  of  ^  ahtffeer  lorke,  reiiievhig 
the  shifter  yoke  bolts  allows  tile  two  halves  to  come  free  of  Ae  ehifter  coiBar  ^ 
(6)  Figure  109. 

Caution: 

Note  the  positions  of  Ifae  bindl  oo  the  drum  so  they  may  be  replaced  in 
this  same  position.  Do  not  remove  the  shims  found  on  one  clutch  band  as  they 
can  be  used  as  a  guide  in  reassembly.  The  purpose  of  these  shima  is  to  prevent 
either  clutch  lever  from  binding  in  the  holes  provided  in  the  carrier  through 
which  they  extend.  The  amount  of  shims  used  is  entirely  dependent  on  the 
amount  of  shims  required  to  prevent  these  main  clutch  levers  from  binding. 
Never  insert  sufficient  shims  to  cause  clutch  band  to  bind  between  the  spring 
band  clips  (10)  ^nd  the  carrier  with  clutch  disengaged.  If  the  band  should 
bind  before  the  clutch  is  free,  remove  lever  and  grind  down  the  edge  that  binds 
in  carrier  hole.  Shhn  one  band  only.  For  replacement  of  dutch  bands  proceed 
as  follows: 

(a)    Remove  both  adjusting  bolts  (1)  Figure  109. 

<b)   Remove  all  four  bolts  (2>.  The  slotted  nuts  on  these  bolts  are  held 

hi  place  by  cotter  pins. 

(c)  Remove  both  spring  bands  (3). 

(d)  Kemove  liie  toggle  pin  (4)  that  secures  the  toggle  Ifaik  (5)  to  shifter 

collar  (6). 

(e)  Remove  the  main  clutch  lever  (7). 

(f)  Looeeo  both  set  screws  (8)  fat  the  dnldi  eenler  <9)  sad  dide  the 

clutch  carrier  back  on  shaft  away  from  the  clutch  drum  and  remove  bands. 
When  sliding  the  carrier  back  be  sure  that  the  clutch  bands  remain  in  position 
on  tte  dhrieh  drum  as  this  wffl  dmpfify  tfieir  removal.  ^ 

(g)  Pry  the  old  lining  from  the  shell  of  clutch  band  half  and  remove  the 
rivets  with  a  chisel.  Install  new  lining.  This  is  done  by  placing  the  linings  in 
piece  <m  die  chitc3i  bend  half  so  the  holes  hi  dw  lining  and  ehA  sre  aHgned. 
Secure  with  the  rivets  provided,  making  sure  the  rivet  heads  are  imbedded  in 

rivet  heads  will  not  drag  on  the  clj^^|^ij'i|^|^^ 
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(h)    Place  the  relined  bands  in  original  positions  on  the  drums  and  slide 
the  carriers  (9)  back  in  place.  Turn  down  set  screws  (8)  in  carrien  and  wire. 
(^y   Inwrt  4be  nuiB  dutch  Wvcn  0y  thiwigh  ilw  IwIm  ift  csfilM> 
(j)    Insert  the  four  bolts  (2)  in  place  and  pot  tfie  slotted  nuta  on  belli  osdy 
as  far  as  is  necessary  to  keep  nuts  on  bolts. 

(k)  iBMit  the  t«l»^  horn  Ct)  tad  Mart  lydf  vat  on 
(1)    Seam  teg^  Hnki  (5)  Figora  109,  to  ddfUr  cotkr  <8)  wMi  tofilb 
pins  (4). 

(m)    Engage  dntdl. 

(n)  Turn  down,  the  same  aiBoni^  tfie  BVts  OB  both  adljwtinc  bote  to 
they  will  be  good  and  saog. 

(o)  ToTB  down,  the  same  amount,  tfie  slotted  nota  on  the  remaining  foor 
bolts  until  the  bolts  are  tight  enough  so  they  can  not  be  moved  with  the 
fingers.  Une  up  the  alotted  hole*  in  nut  with  the  holes  in  bolta  and  inawt  ■ 
cotter  pin. 

(p)   See  adjustment  section  for  clutch  adjnstment. 

Toggle  links  (5),  toggle  pins  (4),  spring  bands  (3)  and  dutch  lever  (7) 
may  be  replaced  at  any  time  without  removing  clutch  bands. 
For  replacement  of  brake  bands  proceed  as  follows: 

(a)  Remove  the  adjusting  bolt  (15)  Figure  109,  from  brake  bands. 

(b)  Remove  the  anchor  pin  (12)  from  each  brake  band,  remove  bands. 

CmHors 

Do  not  bend  the  brake  band  while  removing  and  replacing  the  lining. 
The  curvature  of  the  band  must  correspond  with  that  of  the  drum  to  maintain 
pnpcr  rarface  contact  when  tfio  bnkM  in  sppHod. 

The  brake  bands  may  be  nXkauA  M  follows: 

Pry  the  old  lining  from  tb«  sInII  of  the  brake  bands  and  remove  the  rivets 
(13)  witfi  a  driteL  InttaU  now  Vnittg.  TMi  it  done  by  fbctBg  Hie  flatago  on 
the  brake  band  so  the  holsB  in  the  lining  and  shell  are  aligned.  Secure  with 
the  rivets  provided  making  sore  the  rivet  beads  are  embedded  in  the  linings  so 
dut  die  rivet  hiadi  wQl  not  drag  on  liM  bnki  dram  <M). 
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The  assembly  of  the  brake  bands  is  the  reverse  of  the  disassembly  operation. 
See  adjustment  section  for  brake  adjustment. 

General  Overhaul 

The  clutch  shaft  may  be  removed  from  the  substructure  as  follows: 

(a)  Release  crawler  clutches  and  take  out  adjusting  bolts  (15)  Figure 
109,  on  the  brake  bands  so  they  may  be  laid  back  out  of  the  way. 

(b)  Uncouple  crawler  intermediate  chains  (34)  Figure  102,  and  remove 
the  bearing  caps. 

(c)  It  is  not  necessary  to  remove  side  plates  (28),  as  for  the  main  jack- 
shaft  since  there  are  separate  patch  plates  (6)  Figure  108,  provided  over  each 
bearing  (1)  on  this  shaft.  Remove  these  plates  then  the  shaft  assembly  is  free 
to  be  lifted  out  of  the  housing. 

(d)  To  strip  the  shaft  completely,  remove  gear  (7)  which  is  keyed  and 
set  screwed  to  the  shaft,  then  collars  (12)  should  be  removed.  Clutch  hubs  with 
sprocket  (9)  will  now  slide  off  the  shaft.  Clutch  carriers  (9)  Figure  109,  are 
keyed  and  set  screwed  to  the  shaft  and  will  slide  off  as  a  unit  with  clutch  bands 
and  shifter  collars. 

Inspection  for  Replacement 

Parts  which  are  worn  excessively  should  be  replaced.  Attention  should  be 
directed  to  sprockets  (8)  Figure  108,  if  teeth  are  worn  and  none  are  available 
they  can  be  interchanged  with  the  one  on  the  opposite  side.  The  clutch  drums 
can  be  pressed  off  the  sprocket  hub  if  drums  are  to  be  replaced  and  sprockets 
are  to  be  used  again.  Sprocket  hubs  may  be  rebushed. 

Check  condition  of  gear  teeth  and  duth  shifter  collars. 

Assembly 

Assembly  is  the  reverse  of  the  disassembly  operation. 
Adjustments 

To  tighten  the  chains  from  the  clutch  shaft  use  shims  under  the  bearings 
on  the  Crawler  Clutch  Shaft.  NOTE:  Be  sure  that  the  alignment  of  the  gears 
is  correct  after  this  operation. 

After  the  shaft  is  assembled  in  place,  adjust  both  crawler  clutches  as  fol- 
lows: 

To  tighten  clutch,  loosen  half  nut  on  adjusting  bolt  and  turn  inside  nut 
down  l/i  to  %  turn,  (1)  Figure  109.  Then  turn  clutch  half  way  around  and 
repeat  procedure  on  opposite  take-up  bolt.  BE  SURE  TO  TAKE  UP  AN 
EQUAL  AMOUNT  ON  BOTH  BOLTS.  If  this  is  not  done,  the  ends  of 
both  clutch  bands  nearest  to  the  bolt  taken  up  the  most  will  drag  resulting  in 
damage  to  the  clutch.  To  determine  if  both  bolts  have  been  taken  up  an  even 
amount  proceed  as  follows: 

(a)  Turn  clutch  over  until  the  clutch  band  half,  having  no  shims  between 
the  spring  clip  and  clutch  carrier  at  (11)  Figure  109,  is  accessible. 

(b)  Disengage  clutch. 

(c)  Grasp  firmly  with  fingers,  both  clips,  (10),  that  hold  the  spring  (3), 
in  position.  If  clutch  band  is  free  on  the  drum,  the  take-up  bolts  have  been 
tightened  properly.  If  band  cannot  be  moved,  the  bolts  are  not  evenly  ad- 
justed and  the  clutch  will  drag.  To  correct,  proceed  as  follows: 

(d)  Check  the  clearance  between  the  spring  clip  (10)  and  carrier  (9)  at 
(II)  and  the  clearance  between  the  clip  and  carrier  at  the  other  end  of  spring 
(3).  You  will  find  there  is  no  clearance  at  one  end  and  possibly  ^"  at  the 
other.  Therefore,  the  bolt  at  the  end  having  Y^"  clearance  must  be  loosened 
and  the  opposite  takeup  bolt  tightened  until  the  clutch  band  has  been  centered 
giving  equal  clearance  between  clips  (10)  and  carrier  (9)  at  point  (11),  and 
then  continue  to  tighten  bolts  evenly  until  the  clutch  is  in  proper  adjustment. 
A  n|w'>;lutch  rnaxl-emiire  several  adjustments  until  the  frictiop^lp^pd|S|Wear  in. 


A  n|!w'>;lutch  maxl-eoi 
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Figwr*  110.  Showing  how  to  thini  the  linkage  for  tlM  brakes  of  the  crawler 

CCHHtfoL 


Adjustments  (Cont'd) 

When  the  clutch  is  properly  adjmted,  the  clutch  band  must  be  free  on  the 
drum  as  previously  descrilMd,  and  A*  datdi  tovMs  Mgate  widi  a  Sa^uct  nap 

as  the  shifter  yoke  throws  past  center. 

The  brakes  should  be  adjusted  as  follows: 

To  tighten  either  brake,  loosen  the  half  not  on  the  adjusting  bolt,  (15) 
fig.  109  and  turn  the  inside  nut  down  to  Ya,  turn.  If  this  should  not  be 
sufficient,  continue  to  turn  the  nut  Yt  turn  until  proper  braking  is  obtained. 
Never  tighten  the  brakes  more  thu  la  nacsaaary  to  brake  eadi  cxawler  whaa 
turning  on  level  ground. 

If,  when  applying  the  brakes,  the  levers  should  hit  the  drive  chain  gear 
case,  io  that  proper  braking  cannot  be  obtained,  it  will  be  necessary  to  shim  the 
linkage  of  the  brakes.  See  figure  110.  These  shims  are  placed  between  the 
linkage,  and  the  support  angles,  and  held  in  place  by  bolts.  Always  insert  an 
equal  amount  of  ahims  on  both  aides.  This  is  necessary  to  mafaitaia  proper 
alignment  of  the  steering  levers.  CAUTION:  Be  sure  that  when  the  clutches 
are  engaged,  the  brake  bands  are  free  on  the  drums  and  with  the  brakes  set,  the 
clutch  bands  are  foes  aa  per  iaatraetieiia  in  "Clutch  Adjustment."  The  brakea 
may  be  set  up  too  tight  so  they  engage  before  the  clutches  completely  di- 
engage,  resulting  in  a  condition  where  clutch  and  brakes  are  working  against 
each  other. 

Lubrication 

Lul»icate  bearings  (1)  figure  108  and  sprocket  hobs  (8)  tborougUjr  be(<Mre 

C machine  is^put  into  operation. 
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Oscillating  Shaft 
Portial  Repoirt 

The  onljr  repairi  to  tbc  ooeiilatiag  iliaft  (3d>  Vigwc*  96*  wttbont  cMnplete 
disassembly  is  the  replaccmcBt  of  tit*  dutiiu  to  Ae  clutch  shaft  and  those  to  the 

crawler  final  drive. 

General  Overhaul 

To  remove  the  shaft  proceed  as  follows:  (a)  Raise  conveyor  frame  to 
horizontal  position,  (b)  Uncouple  chains  (34),  Figure  102  and  chains  (I), 
Figure  113.  Now  remove  the  four  bolts  (2)  in  each  of  the  crawler  pivot 
brackets  (3),  Figure  114.  (c>  Use  two  jacks  under  housing  at  (4),  Figure  113, 
and  raise  the  loader  just  enough  to  take  the  weight  of  the  loader  off  the  crawlers 
on  each  side,  (d)  Now  remove  pins  from  collars  (1),  Figure  III  and  loosen 
set  screw  in  structural  bearings  o£  substructure,  and  collars  (6).  The  shaft  is 
now  free  to  slide  out  releasing  the  sprocket  clusters  (5). 

iMpection  for  Replocement 

If  h  Is  foond  that  the  teetii  are  only  partiaBy  worn,  die  (duster  may  be 

rebushed  if  necessary,  and  interchanged.  It  is  not  advisable  to  make  this 
change  if  the  teeth  and  shaft  are  worn  excessivly  and  replacement  parts  are 
avaflaU*. 

Assembly 

The  assembly  is  the  reverse  of  the  disammbly  operatien. 
Lubrication 

Bodi  chMten  should  be  thoroughly  lubricated  before  Ae  loader  is  put  into 
operation. 


Figare 
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Figar*  113.  Crawler  drive 


(187)  Crawl«r  Treads 
Portlol  R«polrt 

The  crawler  treads  (4e)  Figure  96  are  parted  by  the  following  steps: 
Loosen  bolts  (28)  Figure  112  on  sides  of  the  crawler,  remove  bolts  (29)  and 
lode  plates.  Loosen  takeup  shaft  (11),  and  force  back  towards  drive  «id,  and 
nmove  T  head  pin  in  crawler  tread,  above  spring  idler  (10),  Figure  114. 

One  or  all  of  the  links  across  the  top  of  the  frame  may  be  rcmowdt  tf 
dNind. 

General  Overbaal 

To  rcnovf  the  crawler  treads  follow  the  partial  repair  operation.  Jack 
etmitt  ap  i  to  6  inchm,  then  the  entire  crawler  tread  may  be  palled  from 
nnder  tile  fcatna. 

iMpection  for  Replacement 

Each  link  should  be  examined  and  replaced  if  it  is  bent  or  the  T  head  pin 
hole  is  exeesshrely  elongated. 

The  T  head  pins  should  be  replaced  if  worn  in  hcairy  iidcas<  AH  ootler 
pins  should  be  replaced  if  worn  to  any  extent. 

Assembly 

The  asaemUy  of  die  ctaiHer  tteed  is  tiM  reverse  «|  the  fflsassimtily 

operation. 

Adusfment 

The  crawler  treads  are  tightened  by  taking  up  on  the  bolt  (12)  on  each 
side  of  ^  cnawler  frame. 

There  should  be  about  1"  sag  in  the  treads  between  the  spring  Idbr  and 
the  traction  wheel.  Be  certain  the  take  up  is  adjusted  even,  bolts  (28)  tightened 
end  Aat  ^  kdc  flafes  (29)  an  ssctved  in  iw^tlon. 
Lubrieofiw— •CNomI 

(188)  Crawler  Take-up  Shaft 
Partiol  Repairs~(NoM) 
General  Overhaul 

When  any  repairs  are  necessary  on  the  crawler  take-up  shaft  the  onit  may 
be  disassembled  by  the  following  steps:  (a)  Follow  instructions  under  "Crawler 
Tread"  and  lay  the  treads  away  from  the  traction  wheel  which  ia  on  this  shaft. 
Use  jacks  at  (19),  Figure  117,  to  take  tiie  wtiifiA  of  the  loader  off  ^  shaft, 
(b)  Remove  covers  (24)  Figure  112,  takeup  bolts  (12),  lock  bolts  (26),  and 
ifae^  shaft  is  frA  to  slide  out  of  the  takeup  bearings  agf|,|h{i^S|^Jjif)|iction  wheeL 
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Inipection  for  Replacement 

Iteplace  ti»  bnsUngt  In  liw  tnetioii  wb«el  md  toMtaA  •  new  diaft  when 

worn  excessively.  A  loose  fit  in  these  parts  will  cause  the  traction  wheel  to 
"wobble"  wearing  the  wheel  rim  and  cause  premature  wear  to  the  inside  of 
the  crawler  iwmd  Hnks. 

The  take-np  bolts  thonld  be  ttndgfat  and  ^  threads  In  good  conditioa. 

Assembly 

The  aasemUy  of  the  tnit  la  ^  revarse  of  liie  dhasaamMy  operation. 
NOTE:  When  reaaaembUng  thia  shaft,  be  son  Aat  akmhe  (27)  FSgnra  112 
is  at  the  top. 

Adjustment 

Adjnat  crawler  treads  aa  histnieted  onder  Crawler  Treads  adjustawnt 
Lidirieation 

The  traction  wheel  should  be  thoroughly  lubricated  before  the  loader  is 
put  faito  opecstioli. 

C189]  Crawler  Drive  Shaft 
Partial  Repairs 

The  drive  chain  (1)  Figure  113  may  be  replaced,  also  the  drive  sprocket 
(8)  without  removal  of  the  unit  from  the  crawler  frame. 

Generol  OveriMiil 

The  crawler  drive  shaft  may  be  removed  by  the  following  disassembly 
operations.  Raise  the  cdnveyor  feeding  end  to  the  maximum  height,  (a)  Un- 
cotti^  diahl  (1),  Pigare  113  uid  re«M»ve  sprocket  (8)  which  is  donblfr  keyed 
and  set  screwed  to  the  shaft,  remove  shield  (9).  (b)  Follow  instructions  under 
"Crawler  Tread"  and  lay  the  treads  back  away  from  the  crawler  sprocket  on 
this  shaft.  Use  s  Jack  at  (4),  to  take  the  weight  of  the  machine  and  raise  tiie 
crawler  sprocket  (14),  Figure  115,  clear  off  the  track  shoes  at  the  bottom,  (c) 
Remove  covers  (13),  Figure  114  and  bearing  caps  (15).  Tins  shaft  may  now 
be  taken  ont  of  die  trawler  frame,  (d)  To  diamantle  die  abaft,  take  off  collar 
(16),  slide  off  bearing  (17)  Figure  115,  remove  the  washer  between  bearing  and 
sprocket  (14),  collar  (18)  may  be  removed  after  bearing  on  opposite  side  of 
frame  is  removed.  Note  dat  the  longer  of  tfaeae  ceXtan  fits  in  plaee  bstwean 
the  sprocket  and  the  hub  of  the  inside  bearing.  S^ocket  (14)  is  double  kqrsd 
and/SCT- ssrewed^ th$  drive  shaft.  Original  from 
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Plfw*  111.  Crawler  fraoM,  timMd  vptiSit  down  to  tliow  triad  rapport  idkn. 

Iflspection  for  Replacement 

Teeth  of  bOtb  tprockets  should  be  checked  and  the  aprocketa  removed  M 
the  teeth  are  worn  to  the  point  where  they  might  cause  damage  to  chains. 

If  the  sprockets  are  alright  except  for  partial  teeth  wear  they  may  be  inter- 
changed from  one  frame  to  the  other.  This  will  bring  unused  tide  of  teeth  1m 
contact  with  chains.  Bearing  buihinga  and  ihaft  ahoold  be  replaced  it  won 
excessively. 

Spacer  collar  (18)  and  washer  between  outside  bearing  and  sprocket  (14) 
should  be  replaced  if  worn  aa  tiie  shaft  would  have  eseeasive  end  play  if  tlMae 

spacers  are  short. 

AttMRbly      •  - 

Assembly  of  tlM  unit  is  tlM  revotw  of  Mm  MwumWy  opemtfon. 

Adjustmoiit 

The  crawler  etcillating  bearings  are  exposed  when  tlM  tread  Is  parted. 
Remove  nuts  of  bolts  (2)  Figure  114.  Remove  caps  covering  shims  in  rear  of 
bearings  (3).  Shift  crawler  towards  feeding  end  by  shifting  shuns.  Drive  chain 
ahonld  have  abovt  1"  dadc  S^laoe  aUbn  eevets  and  ti||Man  an  bolts.  A4]aat 
the  crawler  treads  as  instructed  wider  "Crawler  Tread  Adjnstmaat.'* 

Lubrication 

The  unit  should  be  thoroughly  lubricated  l>efore  the  machine  is  put  into 
operatioa. 

(IfOI  Crawl«r  Trtotf  ioll«rs  9mi  %mm4t 

Partial  Repalff^CNoMl 
Overhaul 

To  remove  the  crawler  tread  rollers  proceed  as  follows: 

(a)  Jack  up  crawler  at  both  axles  so  they  are  about  10"  off  the  ground. 

(b)  Uncouple  crawler  tread  as  directed  under  "crawler  treads'*  and  ro> 
move  it. 

(c)  Remove  tread  roller  guard  plates  from  both  sides  of  crawler  frame. 


(The  guard  plates  do  not  have  to  iie  removed  but  the  job  is  much 
easier  if  they  are  removed). 
<d)  Remove  U  bolts  (21),  Figure  US  if  guard  plates  are  removed  tread 
roller,  shaft,  keepers  and  spacer  washers  will  drop  out.  With  guards 
in  placf  shaft  will  have  to  be  pulled  out  to  free  the  assembly. 
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Inspection  for  Replocemenf 

The  treads  rolls  should  be  replaced  if  flanges  are  broken  or  worn.  If  rolls 
are  in  good  condition  except  babbitt  they  may  be  used  again  if  rebabbitted. 
Shafts  which  are  worn  excessively  or  the  grease  groove  is  damaged  should 
be  replaced. 

Assembly 

The  assembly  is  the  reverse  of  the  disassembly  operation. 
When  replacing  the  shaft  be  certain  the  grease  groove  is  turned  up  and  a 
spacer  washer  is  placed  on  each  side  of  the  roller. 

Lubrication 

All  shafts  should  be  thoroughly  lubricated  as  they  are  assembled. 

3  S 


Pifurc  116.  Spring  tension  idler. 


(191)  Spring  Tension  Idler 
Partial  Repair — -(None) 
Overhaul 

To  remove  the  spring  tension  idler  from  the  crawler  and  disassemble 
proceed  as  follows: 

Uncouple  treads  as  directed  under  "Crawler  Treads,"  partial  repairs.  Re- 
move pins  (4)  Figure  116  and  keepers  (3),  take  up  arms  (5)  may  now  be 
removed  and  shaft  (2)  pulled  out  of  flanged  roller. 

Inspection  for  Replacement 

The  flanged  roller  should  be  replaced  if  it  is  worn  excessively  or  if  the 
flanges  are  broken. 

Pins  (4)  and  spring  seat  (6)  should  be  examined  for  excessive  wear.  Ex- 
cessive wear  in  these  parts  will  cause  the  idler  to  weave  causing  premature 
wear  of  the  roller  flanges. 

Assembly 

The  assembly  of  the  spring  idler  is  the  reverse  of  the  disassembly 
operation. 

Lubrication 

C roughly  lubricate  the  idler  before  the  loader  is  put  into  operation. 
Ovgie  Page  151 
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FIgar*  117.  Removal  of  crawler  assembly. 

f1f2)  RMHnrol  «f  Crwurttr  AiMiaMy 

To  accomplish  this  operation,  proceed  as  follows: 

(a)  Uncouple  crawler  drive  chain  (1),  Figure  113.  Remove  the  operator't 
plstfofm  ovw  cfswler  on  operator't  ridt. 

(b)  Jack  up  fil»  entire  loader  with  jacks  at  point*  (4)»  FIgHM  113,  and  at 
(19),  Figure  117.  The  crawler  treads  may  be  removed  separately,  to 
reduce  tiie  total  crawler  unit  weight,  if  so  desired,  as  per  instructioni 
under  "Crawler  Treads."  As  the  weight  of  the  loader  falls  on  jacks  at 

(19,  remove  pins  (20)  in  oscillating  axle.  Remove  bolts  (2)  Figure  11+. 

(c)  The  crawlers  are  now  free  of  the  chassis  and  may  be  skidded  to  one 
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Nfarw  lit.  ConveTor  ftadar  spiral. 


Chapter  XXIV 

Conveyor 

fini  SpM  AiMMMy 
Fartiol  Repoir 

The  ipiral  assembly  (lOe),  Fignre  96  wearing  stripe,  (9),  (10),  (11),  Figure 
118  peddles,  (12)  bearings  (3)  and  alafti  (1),  (14)  nuy  be  reaewgd  ^Mumt 
removing  the  assembly  from  the  scraper.  The  wearing  strips  protect  the  spiral 
runs  therefore,  they  should  be  replaced  before  the  rim  become*  worn.  Paddlea 
<12)  dioaM  be  replaced  if  tiiejr  become  brotna  or  beat 

Either  bearing  (3)  and  either  shaft  (1),  (14)  tnay  be  teplaMd  lepaffeteiy  fay 
following  directions  in  "General  OverbauL" 

fh*  MMmbly  in  each  case  it  the  reveni  of  A*  dliMwembly. 
tttMwl  Overhaul 

To  remove  the  spiral  assembly  proceed  as  follows: 

(a)  Remove  guard  which  covers  spiral  final  drive  chain. 

(b)  Remove  chafai  which  nms  from  q^iril  eoaatenhaft  to  ■prodtat  (13X 

(c)  Block  up  under  spiral  assembly, 

(d)  Remove  bearing  caps  (6). 

(e)  Remove  bearing  halves  (4)  and  <S)  from  each  end  of  miiraL 

(f)  Remove  jam  nut  and  set  screw  from  each  end  of  spiral. 

(g)  Shaft  (1)  may  be  pulled  out  of  spiral  and  collar  (2)  removed  from 
shaft  if  cither  are  to  be  renewed. 

(h)  Stub  shaft  (14)  may  be  pulled  out  of  spiral  and  apcodnt  (13)  remored 
from  shaft  if  either  are  to  be  renewed. 

0)  After  the  stub  Aaftg  (1)  and  <14)  are  removed  q^iral  (8>  ttugr  b*  re- 
moved from  scraper. 
Impaction  for  Replacemant 

BeaxiRg  hahret  (4)  ai^  (5)  and  atnib  iOuHb  (1)  and  (14)  dwold  be  re- 
placed if  they  are  worn  excessively.  Drive  q^todttt  (IQ  ihotlld  be  replaced 
if  teeth  or  kejrway  are  worn  out  of  shape. 

Assembly 

The  asaembly  ef  tlie  qibal  la  the  reverse  of  the  disaseembly  operation. 
Lubrication 
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(194)  Spiral  Drive  CeHnt«r«liaft 

Partial  Repairs 

Spinl  Dtivc  Conntenhaft  (lOf).  Figure  9<S  chains  to  tprocket  (10), 
Figure  119  and  from  sprocket  (1),  also  sprocket  (1)  are  the  only  parts  which 
may  be  replaced  without  complete  disassembly  of  the  countershaft.  See  general 
ov«iImii1  fbr  dfimmbly. 

General  Overhaul 

To  remove  the  countershaft  proceed  a«  follows: 

(a)  Remove  guard  wMdi  covers  spiral  final  drive  chain  ■ 

(b)  Uncouple  and  remove  spiral  final  drive  chain. 

(c)  Remove  guard  which  extends  from  pivot  shaft  to  bearing  patch  (9). 

(d)  Unconi^  and  remove  chain  drivfaag  ovecloed  t^mm  sprociet  (MX 

(e)  Remove  bearing  capa  (5>.  Coonterdiaft  asasmbly  may  now  he  lifted 
out 

CO  Bearing  (4)  next  to  oivatloed  rdauM  qprocket  fltajr  be  laOMvad. 

(g)  Loosen  set  screws  and  remove  spring  rdease  sprocket  hub  <3>,  Figwe 
120. 

(h)  Overload  rdease  sprocket  (10),  Vigiire  119  WKf  bt  renoved. 

(!)  Bearing  patch  (9)  may  be  removed. 
(J)  Loosen  set  screws  and  remove  collars  (7). 
(k)  Z/oeeen  two  set  screws  and  roiieve  ^rocket  (1). 
(I)  Remove  bearing  (4)  which  is  next  to  sprocket  (1). 

iMpection  for  Replacement 

Bearings  (4)  should  be  inspected  for  excessive  year.  Spradcets  (10)  and 
(1)  should  be  replaced  if  tiie  teeth  or  ktjrway  are  worn  one  ol  shv*. 

Assembly 

The  assembly  of  the  countershaft   is  the  reverse  of  the  disassembly 
operatiou. 

C^Ct    iOIp  Paoe  154  Original  frDm 
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Flqiir*  120.  Overload  release  sprocket. 


Adjustment 

Adjust  the  final  drive  chain  by  moving  either  the  countershaft  towards  the 
power  unit  or  the  spiral  assembly  away  from  the  countershaft.  When  either 
assembly  is  moved  to  adjust  the  chain,  check  the  shaft  alignment.  After  the 
final  drive  chain  is  adjusted,  the  drive  chain  to  the  pivot  shaft  may  be  adjusted 
by  the  spring  take  up  idler  which  is  in  the  countershaft  drive  chain  guard. 

Lubrication 

The  six  points  on  this  shaft  and  overload  release  sprocket  should  be  thor- 
oughly lubricated  before  the  machine  is  put  into  operation. 

(195)  Overload  Release  Sprocket 
Partial  Repair— (None) 

General  Overhaul 

The  overload  release  sprocket  (lOg),  Figure  96  is  removed  as  instructed 
under  "General  Overhaul,  Spiral  Drive  Countershaft"  (a)  to  (h)  inclusive. 
To  dismantle  the  hub  assembly  proceed  as  follows: 

(a)  Remove  nuts  and  lock  plates  from  pins  in  side  bars  (5),  Figure  120. 

(b)  Roller  plates  (4)  may  now  be  removed. 

(c)  Rollers  (8),  spring  retainers  (9)  and  springs  (10)  may  be  removed 
after  roller  plate. 

inspection  for  Replacement 

Examine  pins  in  side  bars  (S),  rollers  (8)  and  spring  retainers  (9)  and 
replace  if  worn  excessively. 

Assembly 

The  assembly  is  the  reverse  of  the  disassembly  process. 
Adjustment —  (None ) 

LubcLcation — Vme  as  Spiral  Drive  Countershaft. 

n*.  a.-    J  L-   f    Ofci-Ar¥l/>  Ongmal  from 
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(196)  Conveyor  Foot  Shaft 
Partial  Repair — (None) 

General  Overhaul 

To  remove  the  conveyor  foot  shaft  (10b),  Figure  96,  and  tail  pulley  pro- 
ceed as  follows: 

(a)  Run  conveyor  until  lacing  is  at  head  sprockets. 

(b)  Loosen  take  up  bearings  and  force  head  shaft  back  toward  feeding 
end  as  far  as  possible. 

(c)  Uncouple  belt  chains,  pull  out  belt  lacing  rocker  pins  from  operators 
side. 

(d)  Pull  uprun  side  of  belt  out  of  conveyor  frame  izying  it  over  the  spirals. 
This  will  expose  tail  pulley  (4),  Figure  121. 

(e)  Remove  jam  nuts  and  set  screws  from  footshaft  bearings  on  both  sides 
of  conveyor  frame. 

(f)  Pull  out  foot  shaft  (1)  either  side  of  machine  through  holes  in  scraper 
provided  for  this  purpose. 

(g)  Foot  shaft  assembly  may  be  lifted  out  of  foot  end  at  rear  of  spiral 
assembly. 

(h)  Sprockets  (2)  may  be  pulled  out  of  pulley  (4). 

inspection  for  Replacement 

The  pulley  takes  very  little  wear.  It  may  become  corroded  but  cleaning 
it  of  rust  and  painting  it  will  possibly  be  the  extent  of  repair  to  this  part. 

The  sprockets  should  be  rebushed  if  necessary. 

If  the  teeth  are  partly  worn,  the  sprockets  may  be  interchanged. 

The  shaft  should  be  replaced,  if  worn  excessively.  Particular  attention 
should  be  given  the  grease  rifling  at  both  ends  of  the  shaft.  If  this  rifling  is 
damaged  or  plugged,  and  grease  does  not  reach  the  sprockets,  they  will  be 
damaged  quickly  as  this  pulley  runs  at  rather  high  speed. 

Assembly 

The  assembly  of  the  foot  shaft  is  the  reverse  of  the  disassembly  operation. 

Adjustment 
Conveyor  Belt  Chains 

Take  up  of  these  chains  is  accomplished  by  means  of  two  adjusting  bolts, 
(4),  Figure  126,  at  the  conveyor  discharge  end.  To  tighten  these  chains  loosen 
lock  nuts  (8)  and  take  up  on  bolts  (6)  until  the  chain  is  in  proper  adjustment. 
Then  tighten  lock  nuts,  each  bolt  should  be  taken  up  an  equal  distance  to 
maintain  sprocket  and  chain  alignment.  Proper  tension  may  be  tested  in  this 
manner.  Standing  on  top  of  superstructure  at  about  the  center  of  the  conveyor 
grasp  one  of  the  belt  flights,  when  chains  can  be  lifted  2  to  2yi"  adjustment  is 
proper.  CAUTION:  When  the  conveyor  belt  chains  are  tightened,  the  conveyor 
drivfichain  is  also  tightened.  This  should  be  checked  for  proper  tension, 
r.-  .4.-    J  L„  i*         /flii^  Original  from 
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Figarc  122.  Showing  conveyor  belt  parts. 

Conveyor  Drive  Chain 

This  chain  is  in  proper  adjustment  when  the  amount  of  sag  in  the  chain 
from  the  take  up  sprocket  to  the  headshaft  is  not  less  than  1"  or  more  than  3". 
The  adjustment  of  this  chain  is  accomplished  by  taking  up  on  the  bolts  13, 
Figure  125  until  the  chain  is  in  proper  adjustment.  Each  bolt  should  be  taken 
up  an  equal  amount  to  maintain  proper  sprocket  and  chain  alignment. 

Lubricofion 

Lubricate  both  sprockets  thoroughly  before  the  loader  is  put  into  operation. 

(197)  Conveyor  Beit 
Partial  Repairs 

Considerable  repairs  may  be  made  to  the  belt  (lOi),  Figure  96  without  re- 
moving it. 

Any  bolts  missing  from  cross  angles  (6)  or  attachment  link  bars  (5)  should 
be  replaced  at  once.  Bolts  should  be  riveted  when  installed. 

Should  the  belt  become  torn  it  should  be  repaired  immediately.  If  repair  is 
impossible,  the  torn  portion  should  be  cut  away.  Under  no  circumstances  should 
machine  be  operated  with  any  loose  bars  (5),  angles  (6),  or  a  torn  belt  as  there 
is  danger  that  these  may  catch  somewhere  in  the  conveyor  frame  and  render 
the  entire  belt  useless. 

If  it  is  necessary  to  remove  links  from  the  belt  chains,  this  may  be  accom- 
plished at  the  headshaft  after  it  has  been  moved  towards  the  footshaft  as  far  as 
P9(^^'^^f-\f^§£^  0 ri g i r^a I  from 
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I  I 
Fl^ar*  1 23.  Conveyor  discharge  baffles. 

General  Overhaul 

The  following  instructions  give  two  methods  of  removing  belts.  The  first 
to  be  followed  when  belt  is  to  be  removed  without  immediately  replacing  it. 
The  second  to  be  followed  if  new  belt  is  available  at  the  time  belt  is  renewed. 

(a)  Remove  cables  and  tie  bars  (2),  Figure  123  from  baffles  (1). 

(b)  Swing  each  baffle  out  of  the  way  and  wire  it  to  hold  it  in  place. 

(c)  Run  belt  until  lacing  is  at  head  shaft. 

(d)  Loosen  take-up  bearings  and  force  headshaft  back  towards  feeding 
*  end  as  far  as  possible. 

(e)  Uncouple  conveyor  belt  chains. 

(f )  Pull  out  belt  lacing  rocker  pins  from  operator's  side. 

(g)  Back  truck  under  discharge  end. 

(h)  Run  engine  in  idling  speed;  start  conveyor  and  run  belt  off  machine 

into  truck  body. 

In  the  event  a  new  belt  is  to  be  installed  and  is  available  at  time  belt  is 
removed  proceed  as  follows: 

(a)  Mount  roll  of  belt  with  a  shaft  through  the  center  of  roll.  Support 
shaft  on  each  side  with  two  wood  horses.  This  roll  should  be  near  as 
possible  to  discharge  end. 

(b)  Connect  new  belt  to  down  run  end  of  old  belt. 

(c)  Run  engine  in  idling  speed  and  start  conveyor.  The  old  belt  is  pulled 
over  new  belt  roll  to  truck  body  near  cab  as  new  belt  is  fed  in  down 
run  side. 

Inspection  for  Replacement 

Belt  chains  may  be  used  two,  and  in  some  cases  three  times  with  a  new 
belt.  Examine  the  rollers,  bushings  and  condition  of  the  chain  side  bars.  Par- 
ticular attention  should  be  given  to  the  point  where  the  chain  pins  (1),  Figure 
122  rivet  to  the  side  bars. 

The  angles  (6)  and  bars  (5),  (7)  of  the  belt  assembly  may  be  used  several 
tiiite»with  a  ne^belt  provided  they  are  not  bent  or  th^  ^^j^  je^^^ted. 
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Figyrc  124.  Conveyor  wearing  strips. 

Assembly 

Instructions  for  replacing  the  belt  is  as  follows: 

(a)  Mount  roll  of  belt  to  be  installed  as  given  in  instruction  (a)  for  new 
belt. 

(b)  Attach  a  yoke  made  of  No.  9  wire  running  through  lacing  at  end  of 
the  belt. 

(c)  Thread  a  rope  thru  down  run  side  of  conveyor  frame  around  foot 
shaft  pulley  and  up  to  head  shaft. 

(d)  Attach  rope  to  wire  yoke  on  end  of  the  belt. 

WARNING:  In  all  these  operations  care  must  be  exercised  in  guiding  the 
belts  and  a  man  should  be  available  at  the  Master  clutch  at  all  times  so  the 
machine  may  be  stopped  instantly  should  the  belt  become  fouled. 

(e)  Rope  may  be  wrapped  around  head  shaft  between  split  steel  pulleys 
and  handled  as  though  headshaft  is  a  capstan  for  this  operation. 

(f)  Run  engine  in  idling  speed,  start  conveyor. 

Adjustment 

Adjust  the  conveyor  belt  chains  and  the  conveyor  drive  chain  after  the  belt 
is  connected  as  instructed  under  adjustment,  "Conveyor  Footshaft  Overhaul." 

Lubrication 

If  the  machine  is  to  be  idle  for  some  time  the  chains  should  be  lubricated  as 
instructed  in  "Preparation  for  Storage,"  Operator's  Manual. 

(198)  Conveyor  Wearing  Strips 
Partial  Repairs — (None) 

General  Overhaul 

When  the  belt  is  removed  from  the  machine  the  wearing  strips  (2  to  6 
inclusive).  Figure  124  on  the  up  and  down  run  sides  are  exposed. 

Any_^ne  o^^j^^  *he  five  sections  (2  to  6  inclusive )jj:^aY|  fjej;:|l^ced. 


/"  Any  one  or  adl  of 


Page  159  UiMiV  tiRSITY  OF  CALIFORNIA 
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nqmn  125.  Conveyor  drive  chain  takeup  and  pivot  shaft. 


Inspection  for  Replacement 

Any  section  which  is  worn  so  thin  that  the  chain  rollers  lose  this  support 
and  the  side  bars  ride  the  angles,  should  be  replaced. 
Assembly 

Any  section  which  is  replaced  should  have  new  bolts. 
Adjustment — (None) 
Lubrication— (None) 

(199)  Pivot  shafts  and  Conveyor  Drive  Chain  Take-up 
Partial  Repair 

Either  pivot  shaft  (1)  or  (3),  Figure  125  may  be  removed  without  dis- 
turbing the  other.  Any  single  disassembly  operation  in  the  Overhaul  section 
may  be  performed  without  removing  any  parts  except  those  which  are  to  be 
replaced. 

The  conveyor  frame  has  to  be  lifted  for  removal  of  either  pivot  shaft  but 
not  for  the  conveyor  drive  chain  take  up  shaft. 

Sprocket  (12)  may  be  reversed  if  the  teeth  become  worn  but  the  bore  is 
O  K.  This  will  put  the  alemite  fitting  on  the  side  towards  the  operator.  The 
drive  chain  does  not  have  to  be  disconnected  to  remove  this  sprocket. 

General  Overhaul 

These  assemblies  may  be  removed  by  the  following  steps: 

(a )  Lower  spiral,  feed  end  to  rest  on  8"  blocks  placed  on  the  ground  under 
the  scraper  and  provide  slack  in  hoist  cables. 

(b)  Uncouple  conveyor  drive  chain  and  spiral  drive  chain,  both  run  on 
double  sprocket  (5). 

(c)  Secure  sling  around  head  end  running  it  thru  frame  above  take  up 
bolts  and  hoist  head  end  up  until  boom  rollers  (2)  are  clear  of  the 
curved  track  on  the  superstructure.  The  conveyor  frame  is  now  sup- 
ported on  the  spiral  end  and  by  the  sling  at  the  head  end- so  the  Pivot 
shafts  (1)  and  (3)  are  free  for  removal. 

(d)  Remove  bolt  thru  pivot  shaft  (1)  on  (operators  side).  This  stub  shaft 

j,—^      may  ba  removed  freeing  flanged  roller  (2).   „  .  .    ,  ^ 
f     y-^     f'fli:>  Original  from 
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(•)  Remove  the  two  bolts  one  each  side  of  sprocket  (5).  Remove  alemite 
fitting  and  pipe  which  is  located  between  flanged  roller  (2)  and 
vradnt  (5).  This  stub  shaft  WKf  b*  waaonwd  fratteg  flsagtd  roller 
(2)  and  sprocket  (5). 

(f)  Set  collar  (8)  may  be  removed  if  either  the  collar  (8)  or  shaft  (3)  is 
to  be  removed. 

(g)  Remove  bolts  (13),  shaft  (9)  wiU  poll  ont  nkadng  ivrocktt  (12)  and 
spacer  washers  (10)  and  (11). 

ImpocflM  for  Roploctmmt 

Rollers  (2)  shoi^d  be  replaced  if  the  bore  is  worn  excessively  or  the 
flanges  are  damaged.  Sprocket  (5)  may  require  rebushing  to  use  again  if  the 
tMiii  imO.K. 

Shafts  (1)  and  (3)  should  also  be  replaced  if  worn  excesrffvljr.  Particular 
attoBtioo  sbMld  be  given  the  grease  rifling  in  these  shafts. 

8ptoclwt  (12)  may  Im  vcbudMd  and  tunted  araiiiid  tf  tfrt  tatdi  an  worn 
ont  of  shape. 

Thnads  in  shaft  (9)  should  be  inspected.  Spacer  washers  (II)  should  be 
rsptacAd  it  worn  so  tfdn  tlie  tprecfcst  baa  sateaariv*  and  pliqr.  Btod  piay  im^ 
caaae  both  diatn  and  sprockat  to  chafe. 

AssonMy 

The  asismbly  of  these  units  are  in  all  cases  the  reverse  of  the  disassembly 
operation. 

Lubrication 

Lubricate  all  points  of  these  units  before  the  machine  is  put  into  operation. 

(200)  CoHvoyor  Head  Shaft 
Partial  ilapalrs 

Some  rcpahs  may  bt  mada  vMioat  remoral  of  the  head  durft  (10a), 
Figure  96. 

^^tedMt  (1^,  ngnre  126,  bearings  (3)  and  take  op  bolts  (S)  are  the  parts 
which  may  be  removed. 

sprocket  (12)  may  be  removed  after  the  drive  chain  is  taken  off  the 
apnxJisb 

Bearings  (3)  may  be  taken  off  the  shaft  by  the  following  steps:  Loosen 
conveyor  bclt»  remove  drive  chain,  take  off  sprocket  (12)  and  coUar  (2). 
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General  Overhaul 

The  headshaft  may  be  removed  by  the  following  ttept: 

(a)  Remove  plates  which  bolt  to  take-up  bearing  guide  angles. 

(b)  Remove  angles  which  bolt  to  discharge  hood  and  ends  of  take-up  guide 
angles. 

(c)  Run  belt  until  lacing  is  at  the  head  sprocket. 

(d)  Loosen  take-up  bearings  and  force  headshaft  back  towards  feeding 
end  as  far  as  possible. 

(e)  Uncouple  conveyor  belt  chains. 

(f)  Pull  out  belt  lacing  rocker  pins  towards  operator's  side. 

(g)  Head  shaft  assembly  (1),  Figure  126  may  now  be  pulled  to  end  of 
take-up  guide  angles  and  lifted  out. 

(h)  Remove  bolts  from  hubs  and  rims  of  split  steel  pulleys  (11).  Pnltey* 
and  bushings  may  now  be  removed. 

(i)  Remove  collar  (2)  and  sprocket  (12). 

(j)  Bearings  (3)  may  now  be  taken  off  shaft, 
(k)  Removing  sprockets  (9)  completes  stripping  of  the  shaft 

Inspection  for  Replacement 

The  bearings  and  shaft  should  be  replaced  if  worn  excessively.  Sprockets 
(9)  and  (12)  should  be  examined  for  tooth  wear. 

Sprockets  (9)  may  be  interchanged  if  the  teeth  are  worn  but  the  sprocket 
is  otherwise  O.K. 

Pulleys  (11)  are  subjects  to  very  little  wear,  however,  they  should  be 
examined  and  if  corroded,  cleaned  and  painted. 

The  take-up  bolts  should  not  be  bent  and  the  threads  should  be  in  good 


Assembly 

The  assembly  of  the  head  shaft  is  the  reverse  of  the  disassembly  operation. 
Adjustment 

Adjust  the  conveyor  belt  chains  and  elevator  drive  chain  after  the  assembly 
of  the  head  shaft  is  completed  and  the  belt  is  connected. 

Lubrication 

Lubricate  bearings  thoroughly  before  the  machine  is  put  into  operation. 


condition. 
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Engine  Maintenance 


Chapter  XXY.— Specifications,  Tolerances,  Tools  and  Equipment,  Hints 
for  the  Mechanic. 

Chapter  XXYi — General  Overhaul,  Steps  for  Disassembly. 

Chapter  XXVII— Inspection  and  Repair  of  Engine. 


1.  Camshaft  and  Camshaft  Bushings — Thrust  Collar. 

2.  Crankcase,  Valve  Seats,  Valve  Guides. 

3.  Crankshaft. 

4.  Cylinder  Head  and  Manifold. 

5.  Flywheel  and  Bell  Housing. 

6.  Gears. 

7.  Main  Bearings. 

8.  Piston  and  Connecting  Rod  Assembly. 

9.  Sheet  Metal. 

10.  Timing  Gear  Housing  and  Front  Support. 

11.  Valves  and  Bracket  Assembly — Valve  Grinding. 


Chapter  XXVIII — Inspection  and  Repair  of  the  Component  Systems 
and  their  Accessories. 

1.  Cooling  System 
.A.  Water  Pump 

B.  Fan  and  Belt 

C.  Radiator 

D.  Thermostat 
Temperature  Gauge 

2.  Electrical  Group 

A.  Starting  System 

a.  Starting  Motor 

b.  Magnetic  Switch 

c.  Battery 

d.  Starting  Switch 

e.  Push  Button 

B.  Generating  System 

a.  Generator 

b.  Control  Unit  or  Voltage  Regulator 

c.  Ammeter 

C.  Ignition  System 

a.  Distributor 

b.  Ignition  Coil 

c.  Spark  Plugs 

3.  Fuel  System 

A.  Air  Cleaner 

B.  Carburetor 

C.  Fuel  Pump 

D.  Gas  Tfnk 
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E.  Governor 

4.  Lubricating  System 

A.  Oil  Pump 

B.  Oil  Pressure  Relief  Valve 

C.  OU  Float 

D.  Oil  Pressure  Gauge 

E.  Oil  Filter 


Chapter  XXIX— Engine  Reossembly. 
Chapter  XXX — Engine  Tune-up. 
Chapter  XXXI — Engine  Diagnosis. 
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Chapter  XXY 

Engine,  Specifications,  Tolerance,  Tools 
and  Equipment  and  Hints  for  the  Mechanic 

Buda  Engine,  Model  HP-217 


TYPE — Vertical— en-bloc  "L"  head,  four  cycle,  four  cylinder. 
SIZE— Bore  3ia  in.  (96.8  mm.) 

Stroke  4^  in.  (120.6  mm.) 
PISTON  DISPLACEMENT— 217  cu.  in. 

ROTATION — Clockwise,  viewing  from  front  or  the  fan  end  of  the  engine. 
POWER— 

N.  A.  C.  C.  rating  23.2 

B.  H.  P.  at  1000  R.  P.  M  27.5 

B.  H.  P.  at  peak  54.5 

R.  P.  M.  at  peak  of  brake  H.  P  2400 

Torque  in  foot  lbs.  at  peak   146 

R.  P.  M.  at  peak  of  torque  1200 

B.  H.  P.  at  peak  of  torque  33,5 

SUSPENSION— 3  point. 

IGNITION— Battery. 

SPARK  PLUGS — Standard  Metric  18  mm.  thread  AC  87. 
CARBURETOR  FLANGE— S.  A.  E.  in. 

LUBRICATION — Force  feed  pressure  to  all  crankshaft,  camshaft,  and  con- 
necting rod  bearings  and  to  piston  pin  bearings.  Distribution  effected 
through  holes  rifle  drilled  in  crankshaft  (no  loose  oil  pipes).  Oil  pump 
drives  directly  from  the  rear  end  of  the  camshaft.  Constant  oil  bath  at 
the  point  of  gear  contact  on  the  timing  gears. 

CAPACITIES— 

Crankcase  oil  capacity — 5^  quarts. 
Cooling  system  capacity — A%  gallons. 
Air  Cleaner  oil  capacity — 1  quart. 

COOLING — Centrifugal  pump  driven  from  accessory  drive  shaft.  Pump 
shaft  of  stainless  steel. 

CRANKSHAFT — 3  inch  diameter,  statically  and  dynamically  balanced.  Spe- 
cial open  hearth  No.  1045  S.  A.  E.  steel  forging,  heat-treated.  Number 
of  bearings — 5. 

CRANKCASE--CYLINDERS— 

One-piece  Ni-Chrome  semi-steel  casting. 

Crankcase  divided  horizontally  three  inches  below  crankshaft  center. 
Removable  cylinder  head. 
CONNECTING  RODS— 

Special  open  hearth  steel.    Heat  treated.    I-beam  sections  are  drilled  out 
through  entire  length  for  lubrication.   Length,  center  to  center — 9^  in. 
Diameter  of  connecting  rod  bolts — He  in. 
Number  per  rod — 2. 

Babbitt  is  "spun  in"  in  the  large  end  of  rod. 

Phospher  bronze  bushing  at  the  wrist  pin  end. 
CAMSHAFT— 

Open  hearth  steel,  case  hardened. 

Gear  driven. 

Number  of  bearings — 3. 
PISTONS — Four  rings — lower  ring  is  an  oil  control  ring. 

Gray  iron,  length  3^  in. 


(continued  on  next  page)  ^^-g.^g,  ^^^^ 

P«g«  "65    UiVLVcRSITf  OF  CALIFORNIA 


(Engine  Specifications  Cont'd) 

PISTON  PINS— Open  hearth  alloy  steel,  V/a  in. 

VALVES — Inlet  valves — clear  diameter  U/^  in. — chrome  nickel  steel. 

Exhaust  valves — clear  diameter  1%  in. — silchrome.  No.  1  steel. 
VALVE  LIFTERS— Mushroom  type— No.  1045  S.  A.  E.  steel  body  with 

chilled  white  iron  head. 
TIMING  GEARS — Four  helical  gears,  1  in.  wide;  namely,  crank  gear,  idler 

gear,  cam  gear,  and  accessory  drive  gear. 
CRANKSHAFT  BEARINGS— 

Bronze  shell — babbitt  lined — ^precision  type. 
Diameter — 

Front,  3  in.  (76.2  mm.). 
Intermediate,  3  in.  (76.2  mm.). 
Center,  3  in.  (76.2  mm.). 
Rear,  3  in.  (76.2  mm.). 
Length — 

Front,  l^a  in-  (38.1  mm.). 
Intermediate,  1t^  in.  (27.0  mm.). 
Center,  2  in.  (50.8  mm.). 
Rear,  2J^  in.  (54.0  mm.). 
CAMSHAFT  BEARINGS— 
Diameter — 

Front,  214  in.  (54.0  mm.). 
Intermediate,  lYa  in.  (54.0  mm.). 
Rear  1^  in.  (38.1  mm.). 
Length — 

Front,  H/s  in.  (34.9  mm.). 
Intermediate,  1  in.  (25.4  mm.). 
Rear,  li^  in.  (27.0  mm.). 
CONNECTING  ROD  BEARINGS— 
Diameter  2%  in.  (54.0  mm.). 
Length,  1^  in.  (41.3  mm.). 
PISTON  PIN  BEARINGS— 
Diameter,  V/s  in.  (28.6  mm.). 
Length,  1%  in.  (31.8  mm.). 
BASE — Cast  iron  front  and  rear  supports. 

Nominal  Clearances  for  the  HP-217  Engine 

Fits  and  Clearances 

The  clearances  given  in  the  left-hand  column  are  maintained  at  the  factory 
in  new  engines.  The  clearance  given  in  the  right  hand  column  are  the  maxi- 
mum permissible  clearances  before  the  various  parts  should  be  replaced. 
Judgment  must  be  used  when  the  clearances  do  not  exceed  the  permissible 
maximum  but  are  close  thereto.  If,  in  the  opinion  of  the  mechanic,  the  wear 
will  exceed  the  maximum  permissible  before  the  next  overhaul  period,  the 


New  or  Desired 

Allowable 

Piston  to  cylinder  clearance: 

Fit  piston  with  6  to  10  lb.  pull  on  .003  x  ^  in.  feeler  gauge 

.009 

Compression  ring  gap: 
.009/.014 

Oil  ring  gap: 
.009/.014 

Piston  pin  in  piston: 
.00025/.00045 

.001 
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Fits  and  Clearances  (cont'd) 


New  or  Desired 

Allowable 

All  ring  to  groove  clearance: 
Top — .001S/.003 
2nd  and  3rd— .001/. 0025 
Oil— .O01/.0O25 

.005 
.004 
.004 

Piston  pin  to  rod  bushing: 
.00025/.00045 

.002 

Crankshaft  end  play: 
.003/.009 

.015 

Main  bearing  clearance: 
.002/.0042 

.006 

Connecting  rod  side  clearance: 
.064/.OO9 

.012 

Connecting  rod  bearing  clearance: 
.0015/.003 

.005 

Camshaft  bearing  clearance: 
.001/.0045 

.007 

Camshaft  end  play: 
.003/.009 

.015 

Idler  gear  end  play: 
.004/.007 

.015 

Idler  gear  to  stud: 
.002/,0035 

.005 

Crank,  cam,  and  idler  geac  backlash: 
.0005/.0015 

.010 

Valve  stem  to  guide: 
Intake,  .002/.0035 
Exhaust,  .002/.004 

.006 

Tappet  adjustment  (set  hot): 
Intake,  .006 
Exhaust,  .009 

Valve  lifter  or  tappet  fit  to  guide: 
.00125/.00025 

.002 

Oil  pump  gears  backlash: 
Not  over  .002 

.005 

Oil  pump  gears  to  case: 
.002/.003  on  a  side 

.005 

Oil  pump  gears  to  case  flange: 
Flush 

.001 

Spark  plug  gap: 
,025 

Distributor  point  gap: 
Water  pump  shaft  to  bushing: 
.002/.003 

.005 
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Tools  and  Equipment  Needed 

Tools 

Socket  Wrenches 

inch,  9/16  inch,  i^  inch,  i/^  inch,  and  13/16  inch." 
An  18  inch  breakover  handle. 
A  12  inch  extension. 
Open  End  Wrenches 

5/16  inch,  Yt  inch,  7/16  inch,       inch,  9/16  inch,  s/t  inch,  11/16  inch, 
^  inch. 
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Tools  (cont'd) 

Pipe  Wrench 

One  18  inches  long. 
Screw  Drivers 

One  54  inch  blade,  one  ^  inch  blade,  one  ^  inch  blade.  (Note:  the  inch 
blade  is  for  the  front  support  plate  screws;  a  drag  link  socket  can  be 
used  instead.) 
Pliers 

One  diagonal,  one  flat  nose. 
Hammer 

Medium  size,  ballpeen. 

Lead  hammer. 
Pin  Punches 

One  set  3/16  inch  to  5^  inch. 
Chisels 

One  set,  medium  size. 
Miscellaneous  Tools 

Valve  lifter,  putty  knife,  feeler  gauge,  piston  ring  compressor,  gear  puller, 

and  machinists  square,  stub  valve  lifter,  and  valve  grinder. 

Accessories 


Description 

Buda 
Fart  No. 

Manufacturer 

Mfr'i 

Model  No. 

1.  Air  Cleaner 

A-6563 

Donaldson  Co.,  Inc. 
St.  Paul,  Minn. 

A-S329 

2.  Starter 

2734 

Delco-Remy 
Anderson,  Ind. 

1107421 

3.  Generator  and 
Voltage  Reg. 

H-1217S 

Delco-Remy 
Anderson,  Ind. 

1101671 

4.  Distributor 

3884 

Delco-Remy 
Anderson,  Ind. 

629-N 

5.  Governor 

HI  1925 

Pierce-Govemor  Co. 
Anderson,  Ind. 

A-1728E 

6.  Carburetor 

H1138S 

Zenith  Carburetor  Div. 
Detroit,  Mich. 

124-}4TOX 

7.  Oil  Filter 

1 

t  

HI  1676 

DeLuxe  Products  Corp. 
La  Porte,  Ind. 

CUL 

8.  Fuel  Pump 

H-12170 

A-C  Spark  Plug  Div. 
General  Motors,  Flint,  Mich. 

1523621 

9.  Coil 

1755 

Delco-Remy 
Anderson,  Ind. 

528-C 

10.  Magnetic  Switch 

AP-6297 

Delco-Remy 
Anderson,  Ind. 

001453 

11.  Ammeter 

AP-6592 

U.  S.  Gauge  Co. 
New  York,  N.  Y. 

30-30 

12.  Push  Button 
Starter  Switch 

AP-3696 

Leece-Neville  Co. 
Cleveland,  Ohio 

103-SS 

13.  Key  Switch 

3998 

Briggs-Stratton  Co. 
Milwaukee,  Wis. 

404224 

14.  Pressure  Gauge 

AP-3883 

U.  S.  Gauge  Co. 
New  York,  N.  Y. 

60# 

15.  Temperature  Gauge 

DP-594 

Stewart- Warner  Corp. 
Chicago,  111. 

692-B 

16.  Spark  Plugs 

H- 11 629 

AC  Spark  Plug  Div. 
General  Motors,  Flint,  Mich. 

#87 

17.  Radiator 

AP-6079 

Yates  American  Machine 
Beloit,  Wis. 
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Equipment 


Chain  hoist,  (1  ton)  work  bench  and  vise,  valve  refacer,  and  valve  reseater, 
(if  the  latter  two  are  not  a  part  of  the  regular  equipment,  new  valves  can  be 
ordered  and  the  seats  ground  at  a  machine  shop),  cylinder  grinder,  piston  pin 
hone,  or  reamer,  small  lathe,  cylinder  hone,  connecting  rod  aligner. 

Ammeters 

One,  range  0  —  600  amperes. 
One,  range  0  —  30  amperes. 

Voltmeter 

Range  0  —  10  volts 
Electrical  Test  Equipment 

Test  light,  storage  battery  with  cables,  and  a  spring  balance  0  to  100  lbs. 

Micrometer 

Outside  —  2  inches  to  3  inches 

Outside  —  3  inches  to  4  inches 

Inside  —  ^  inch  to  6  inches 
Tachometer 

Range  50  to  10,000  R.P.M. 
Carburetor  Tools 

The  following  tools  can  be  obtained  from  the  Zenith  factory  and  are 

needed  for  overhauling  the  carburetor. 

T30016  Fuel  Valve  Seat,  assembly  bolt  and  lower  plug  wrench.  C  161-2 
Valve  tool  —  C  16I-S  Extractor  —  C  161-9  (782932)  idle  jet  wrench 
—  C  161-25  (15517)  cap  jet  wrench  —  C  161-81  (15522)  main  jet 
wrench  —  (30137)  driver. 


1.  Keep  tools  in  efficient  working  order. 

2.  Good  "housekeeping"  in  the  shop  saves  time. 

3.  Never  guess  —  always  investigate  the  source  of  trouble. 

4.  Use  the  proper  measuring  gauges  and  electrical  test  meters  —  guessing 
is  not  accurate  enough. 

5.  Every  part,  no  matter  how  small,  has  a  job  to  perform  —  don't  overlook 
the  smallest  detail. 

6.  Carefully  handle  and  store  bearings  and  parts  with  machined  surfaces,  so 
as  to  prevent  damage  either  by  scratching  or  by  falling  objects. 

7.  Always  use  new  gaskets.  Whenever  a  piston,  or  pistons,  are  removed,  re- 
place the  rings  if  they  are  more  than  100  operating  hours  old,  for  it  would 
be  impossible  to  place  the  rings  back  in  exactly  the  same  position  they 
"wore  in". 

8.  Provide  clean  boxes  for  small  parts,  capscrews,  and  bolts,  —  never  strew 
them  on  the  bench  or  floor. 

9.  Don't  send  an  engine  "back  to  work"  until  you  are  certain  that  the  engine 

and  its  accessories  are  in  good  working  order. 


Hints  for  the  Mechanic 
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Paragraphs  201 — 206 


Chapter  XXYI 

Engine,  General  Overhaul 

In  thii  chapter,  the  necessary  steps  for  a  general  overhaul  will  be  con- 
sidered in  their  recommended  sequence.  It  is  obvious  that  where  it  becomes 
necessary  to  repair  the  engine  due  to  an  accident  to  one  or  more  of  the  parts 
all  these  steps  may  not  apply. 

And  it  is  also  pointed  out  that  before  the  general  overhaul,  there  are  four 
servicings  that  the  maintenance  repair  man  will  have  to  give  the  engine  after 
every  1024  hours  of  operation.  They  are  grinding  valves,  checking  the  voltage 
regulator,  the  magnetic  starting  switch,  and  visually  checking  the  engine  and 
its  accessories.  The  procedures  for  these  servicings  are  given  under  the  items 
involved,  Valves  (Chapter  XXVII).  Voltage  Regulator  and  Magnetic  Switch 
(Chapter  XVIII). 

The  general  overhaul  should  take  place  after  every  2048  hours  of  operation 
when  the  engine  and  its  accessories  should  be  disassembled  completely  and  any 
worn  parts  replaced.  If  this  disassembly  and  inspection  results  in  only  a 
thorough  cleaning  of  the  engine  and  its  accessories,  much  will  have  been 
gained  in  lengthening  the  engine  life  and  enable  it  to  give  trouble-free 
performance. 


STEPS  OF  DISASSEMBLY 

The  following  steps  are  the  recommended  sequence  of  disassembly: 

(201 )  Draininq  Engine 

Remove  the  two  sliding  doors,  exhaust  pipe,  figure  127  and  the  two  steel 
strips  that  connect  the  front  to  the  back  panel;  drain  oil,  gasoline,  and  water 
from  the  engine.  Remove  the  drain  cocks  from  the  side  of  the  engine  and 
bottom  of  water  pump.  See  figure  128. 

(202)  Removing  Clutch 

See  Paragraph  178,  (f)  to  (i)  inc. 

(203)  Removing  Power  Unit 

To  remove  the  power  unit  from  the  substructure  without  removing  the 
clutch  and  the  transmission  follow  steps  a  to  e  inc.  paragraph  178. 

The  clutch  and  transmission  may  be  removed  before  or  after  the  power 
unit  is  removed  by  following  additional  steps  f  to  i  inc.  paragraph  178. 

After  steps  a  to  e  inc..  Par.  178  are  completed  remove  bolts  (8)  figure  97 
from  both  ends  of  structural  angles  and  the  stop  plates  on  top  of  the  sub- 
structure channels  at  radiator  end. 

Uncouple  battery  cables,  gasoline  line  and  remove  exhaust  pipe. 

Crib  up  alongside  the  loader  with  timbers,  in  line  with  the  power  unit  at 
the  radiator  end.  Pipe  rollers  may  be  used  under  the  structural  angles  (7)  to 
facilitate  moving  the  power  off  the  substructure  on  to  the  cribbing. 

(204)  Disconnecting  Electric  Wires,  Cables,  etc. 

Disconnect  the  electric  wires,  cables,  oil  pressure  line,  gasoline  line, 
governor  link  rod,  and  all  control  cables  and  wires  leading  from  the  operator's 
control  panel  to  the  engine.  Fig.  129. 

(205)  Removing  Fuel  Pump 

Take  off  the  two  capscrews  that  hold  the  pump  to  the  engine,  and  remove 
the  fuel  pump.  See  figure  130. 

(206)  Removing  Air  Cleaner 

Loosen  hose  connections  at  the  carburetor.  Remove  the  four  capscrews 
that  hold  the  air  cleaner  to  the  instrument  panel  and  take  off  the  air  cleaner 
and  tube.  See  figure  130. 
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Porographi  207—210 

C207I  Removing  Hood,  Gas  Tank,  and  Rear  Panel 

Remove  the  four  capacrewa  that  fasten  hood  to  radiator  frame.  Remove 
4m  ienr  capscrewt  that  bold  tiw  ntr  pend  to  the  flyirtied  hounng  and 
remove  the  hood,  gas  tank,  and  rear  peiMt  a*  a  onit 

f2M)  Removing  Radiator 

Loosen  all  hose  connections.  Remove  the  two  nuts  that  hold  the  radintor 
to      faeea^  eae  fi|im  131^  Vffnp  ^  ttMam  onttl  tfa*  etiids  clear  die  hoMs 

and  pull  off  the  radiator  with  hose  attecbed. 

(209)  Lifting  Engine  From  Ciiossis 

The  engine  head  is  provided  with  a  tapped  hole,  National  Coarse 
tiweede  to  peiiiilt  IsMfiitiy  an  eye  aetew  iof  Uftinii  tibe  eugiiM  with  a  hoist. 

If  you  plan  to  use  an  assembly  stand,  remove  the  bolts  (two  at  front  of  sill 
under  radiator;  two  that  bolt  the  flywheel  at  the  rear)  figure  132  and  lift  the 
«flae  -mifh  a  hoist  oote  Htm  aaaambly  Muid.  See  figore  133. 

However,  if  assembly  stand  is  not  available  and  you  intend  to  use  a  flat 
platform  stand,  it  will  be  necessary  to  block  up  the  front  of  the  engine  in  order 
to  remove  the  sill  to  e^ddi  tiie  {hmt  is  bolted.  PoUowing  are  the  itept: 

a.  Remove  the  two  vertical  bolls  and  nnti  that  tie  tibe  engine  to  (he  front 
support.  See  figure  132. 

b.  Remove  the  two  sqoere  ants  tfiat  bold  the  fiyadieel  Iteming  to  tiie 
chassis.  See  figure  128. 

c.  Lift  the  engine  with  a  hoist  removing  the  front  sill  which  should  be 
blodted  up  with  lumber  bef<»e  setting  the  cagiae  domi  on  <]ie  pktiorm 
stand.  See  figure  134. 

(210)  Removing  Fan  Assembly 

Loosen  the  vertical  setscrew.  Remove  the  axle  adjusting  nut  and  spacer. 
See  Sgnre  135.  Loosen  the  generator  capscrew  that  holds  Hie  bcaclcet  to  the 
fan  eopport,  figure  136,  and  pull  off  the  fan  assembly. 
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Parograph  211 


FNBt  SBL 


(211)  Removinq  Accessories 

a.  OIL  BREATHER  TUBE 

Remove  the  two  capeerewt.  Sec  figm  129. 

h.  STARTER  MOTOR 

Itenove  the  two  capicrewt.  See  figure  129. 

c  OIL  FILTER.  COIL.  AND  BRACKET 

Oil  filter,  coil,  and  bracket  should  be  kept  intact  by  removing  at  a  unit. 
Remove  the  bolt  and  nut  that  holds  up  the  ttccl  bracket  that  runs  from 
tiie  engine  to  the  Mg  bndtet.  See  figure  137.  llieii  remove  i)m  two 
cylinder  head  nuts  and  the  two  caps  that  hold  the  cable  tube  in  place. 
Then  pulling  off  the  oil  filter,  coil,  and  bracket  which  can  be  disassem- 
bled on  the  bench. 


d.  REMOVING  DISTRIBUTOR 

Remove  the  distributor  by  removing  the  capscrew  that  holds  the 
distrtlmtor  gear  shaft  hi  tiie  engine  well  and  pull  off.  Loosao  Mt  screw 
holding  bracket  and  take  off.  See  figturc  128. 

c.  REMOVING  GENERATOR 

Remove  generator  by  taking  off  the  two  caps  that  hold  it  to  the  genera- 
tor bracket.  See  figure  136. 

f.  REMOVING  WATER  PUMP  AND  INLET  CONNECTIONS 
Remove  the  two  capserews  at  the  water  inlet  and  the  five  eapscreira 
that  go  into  the  gear  hottsing,  and  take  off  tlie  comi^ete  vfot.  See 
figure  138. 

g.  DISCONNECTING  GOVERNOR  LINK  PROM  THROTTLE 
Loosen  small  hexagon  swivel  stud  nut  as  pictured  in  fignre  139. 

h.  REMOVING  GOVERNOR  ASSEMBLY 

Remove  the  governor  assembly  by  taking  off  the  four  stod  belts  that 
hold  it  to  the  crankcase.  See  figure  133. 
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C212)  Removing  Manifold  with  Carburetor 

Remove  nuti  that  hold  tnanifiold  to  engine  and  lift  off  the  manifold  with 
earbaretor  attached.  The  cartntrets*  can  be  diiMnniblad  on  bench.  8ms 

Bgure  140. 


(213)  Removing  Cylinder  Head 

Remove  the  cylinder  head  by  taking  off  the  nuts  on  the  top  of  the  engine. 

(214)  Valve  Chamber  Cover 

BeiiKne  tfM  §owc  conS'idhmMid  nuta. 

(21SI  Rmiovlftf         dHMibfr  lofflt 

Pun  oS  Mdk  of  die  two  mettd  btffto  plette.  See  fignre  141. 

(214)  Removing  Valve  Lifter  Bracket  Assembly 

Take  off  the  two  capicrewa  that  hold  the  valve  bracket  ancmbly  and  with 
the  Sngvn  hold  each  qf  the  liften  to  prevent  them  from  fitUiiig  oat  of  the 

bracket.  Note:  Turn  the  engine  over  until  the  valve  springt  rel«aae  on*  lifter 
and  pull  off  the  valve  lifter  anembly.  See  figure  142. 


Poragraplis  217—219 


(117)  Rcmoviag  Valves  and  Spriags 

IsMvt  s  tcIvc  Bfter  oii^w  Ac  vdw  sptbiy  cop.  Ttw  vidw  rtwwflil  fes  in 

a  closed  position.  It  is  advised  here  at  this  point  to  place  a  cloth  between  the 
camshaft  and  the  inside  of  engine  to  prevent  the  retainer  halves  from  falling 
into  tks  fiwniwwti.  Gotopciai  tlMi  vilw  liftar,  rmA  kt  tad  ranonrs  Hw 
halves  and  lb*  IwluM*  of  tito  valve  mmtmVtf  cm  miOj  b*  nmavt 

figure  143. 

(218)  Rtmoving  Craikthoffr  Jaw 

With  ft  lifft  naiaMM$  mnmik  tmnern  at     igiiM  144. 

Ctif  I  itwovlag  fh*  Pm  Driva  F«tl«y 

As  this  pulley  is  pressed  on  and  held  in  place  by  a  key  it  will  be  neces- 
mgy  to  use  a  wheel  puller  to  remove.  Since  the  pulley  is  made  of  pressed 
st«*l  and  bends  eariljr  cai«  niiiet  be  execdaed  ao  aa  net  to  bend  4ie  pulley. 

See  figure  145. 


Fi^er*  J  45.  Removing  Pan 
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Paragraph  220 


n^mn  14ft.  Rnaovias  OtW 
CaM  Cover. 


C220)  Removing  Oear  Case  Cover 

Remove  the  capicrewi  that  hold  it  in  place.  See  figure  146. 

At  tids  point  it  is  twjtunmmSuA  tint  iSut  meduuife  sti^p  end  dMdE  liM 
gear  cage  UMatmbiy  to  detwmiiie  whet  further  dttawembBee  or  uptoeemeBti 
are  needed. 

a.  Check  the  idler  gear  end  play  by  inaertfaig  a  feeler  gauge  between  the 
idler  gear  hub  and  the  retainer  washer.  See  figure  147.  Dadtad  dear- 
ance  should  be  .004  maximum  .007. 

b.  Also  check  for  backlash  between  the  idler  gear  at  all  three  points  where 
it  BMdias  widi  tile  otlter  two  gcan.  If  tnoca  liian  <00S  of  mi  iadt 
place  the  idler  gear  with  an  avacage  ooe.  Clwdc  aa  rimOar  to  fignra  14a. 
Now  back  to  disassembly. 


Parographs  221-^23 


Pi«cf«  ISO.  Ch»ckin<  Cam- 
ihafr  Bod  Play. 


(221)  iMMvfaig  Cawhaft 

First,  flatten  out  the  metal  plate  locks  around  the  capscrews.  Figure  149. 
Before  you  pull  out  the  camshaft,  check  the  end  play  by  measuring  the  space 
betwaan  dw  hxA  of  tittm  gear  and  the  thrust  collar.  8aa  iignre  150.  Tha  maaama- 
ment  should  be  .003  to  .009.  If  excessive,  correct  by  replacing  the  thrust  plate 
holding  the  camshaft  to  the  crankcase.  In  case  of  necessity  remove  the  gear 
ftom  dw  camahaft  and  grind  the  worn  anrface  of  the  gear  hab  amootii.  Whan 
pulling  out  tha  camahaft  ba  carafid  yon  do  not  damaga  tlia  baaringa.  Saa 
figure  151. 

1222)  Removing  Flywheel 

Taka  eff  tiw  fiva  flywhaal  nnta  and  waaheta.  Thaaa  ara  tidn  waahara  ao 

do  not  use  them  in  any  other  place.  Now  note  the  three  threaded  holes 
that  have  been  drilled  into  the  flywheel.  Into  these  insert  three  one-half  inch 
hy  four  indh  capacrews  with  1^"  of  lliraad.  Contfana  to  acraw  thaaa  htto  Ifaa 
fljrwheel  which  will  permit  ease  in  removing.  The  capscrews  can  be  used  to 
lift  the  wheel  out  of  the  housing.  See  figure  152.  Put  the  five  nuts  back  on 
Hbm  flyirftad  dvaeda  in  order  to  pravant  htjiifr  of  the  Oraada. 

1223)  iMMviwi  flywheel  Heeitit 

Take  off  the  dowel  bolts  that  hold  the  housing  to  the  crankcaaa  and 
remoitre'^e  four  caascrewf  that  go  into  the  crankcase.  Se?  figure  ^i^^-^ 
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164.  Removing  Idler 
Qmt. 


(224)  Removing  Idler  Gear 

NOTB;  Th*  Mtar  gav  thnnt  icrew  has  a  teft-haiidad  limad  and  mtHt 

be  turned  clockwise  to  remove  it.  See  Bgure  154.  Now  remove  the  idler  gear 
abaft  lodncrew  acorn  nut  located  on  the  outiide  of  the  crankcaae  behind  the 
watar  pomp.  See  fignra  I5S.  B«  aopa  and  remove  lechaerew  tbat  hoUa 
the  gear  to  the  idler  shaft  and  now  wifb  llie  wheel  puller  like  the  one  used  to 
inatall  gear  in  crankshaft  pull  out  A*  idiar  gear  shaft  CAUTION:  Be  aure 
JMW  do  Bot  bvMk  off  die  dovwl  pfai  that  bolda  Hat  ipiMSf  on  tfia  front  oC  the 
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Olt  PASSAGES  AND.  DOWEL  LOCATING  MOtCS 


Dowa 


,    ' OIL  PUMP 

OIL  PUMP  DRIVE  FORK 

CAMSHAFT  OIL  PUMP  DRIVE  PIN 


n^m  IBiw  Rnoviiig  OH  Pomp. 

(225)  Removing  Oil  Pump 

Now  take  off  the  oil  pump  as  shown  in  figure  ISS. 

With  a  chain  hoist  lay  the  engine  on  its  riglit  dd*.  CAUTION:  TfanbccB 

should  be  so  laid  so  that  both  ends  of  the  crankcase  are  Cfm* 

(226)  Removing  Oil  Pan,  Drain  Tube,  and  Oil  Float 

Take  off  the  screws  that  hold  the  oil  pan  to  the  bottom  of  the  engine. 
With  a  pipe  wrench  remove  the  drain  tob*  and  tfata  nmove  tlw  oil  floftt  aad 
bracket  aaaembly.  See  figure  157. 
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lit.  Checking' 
CrankilMft  Bad  Pby. 


Man  weiag  turHmt  we  mgpit  Hwt  the  mcctnaic  itcV  «id  do  aotiM 
more  checking  to  iM  iriut  fartiitr  diiawemMy  and  rffdaconeiils  will  b« 
aiCMury. 

a.  8%  a  fedar  ganga  batwaan  tfia  and  of  the  raar  main  baariag  and  tha 

crankshaft.  See  figure  158.  Run  the  gauge  clear  around  the  shaft. 
The  proper  clearance  is  .002"  to  .0042".  If  more  than  .0042",  new  rear 
baaiiiig  wOl  ba  naadad. 

b.  Check  the  connecting  rod  side  clearance  by  insortiiig  a  feeler  gauge 
between  the  bearing  and  crankshaft.  Figure  159.  TbM  daarance  should 
be  MV  to  .009".  If  there  ia  no  tU»  play,  tha  piaton  and  rod  mtnt 
be  removed  and  checked  as  follows: 

Place  the  connecting  rod  cap  on  the  crankshaft  journal  to  see  if  it  can 
be  moved  aide  waya.  If  it  eawiot,  tha  cap  and  rod  must  be  filed  together. 
Usually  a  few  strokes  are  sufficient  to  provide  clearance.  If  there  is  side  play 
but  the  movement  is  not  free  when  tapping  the  cap  and  rod,  there  is  either 
dirt  oo  dM  beafiag  or  the  bearing  Ja  ci  hnpropar  aixa. 


ParagrapKs  227 — 228 


CKANKSHAn  K>U8NAl 

/  MAIN  WARING  CAr 


iMCtiac  Rod  with  WoodM 
Tool 


C227I  RMioving  Connecting  Rods  and  Caps 

Remove  and  diicard  the  cotter  pins  from  the  coancctiiig  rods.  Remove 
the  csps  md  pull  Ae  rods  off  lliroiigli  the  cjflfaider  hoiwk  CAUTION  t  Be 
careful  not  to  mar  the  crankshaft  or  the  connecting  rod  bearing.  NOTE:  A 
good  tool  for  puahing  out  the  piston  ia  a  ihort  wooden  handle  vttb  a  piece 
of  ooppef  lutiiiif  fitted  to  one  end.  ^%e  tdbe  ^Hpe  over  dM  bolt  end  die  Imndb 
acts  as  a  guide  to  avoid  damaging  the  bearing  surfaces.  See  figure  160.  Re- 
place the  cape  and  the  nuti  on  their  reipective  roda.  The  caps  and  the  rrt- 
hag  rods  are  all  oombcrcd  for  diis  pnrposs.  CAUTION:  Do  not  rsverae  the 
position  of  the  caps  for  they  must  be  replaced  in  their  original  position. 

With  the  chain  hoist,  now  stand  the  engine  on  the  cylinder  head  studs  so 
wham  die  bearing  caps  are  removed,  there  will  be  no  dsngsr  of  th*  oisnlBdHfl 
falling  out. 

(228)  Removing  Lowor  Half  Roor  Bearing  Cap  and  Oil  Seal 

Remove  and  discard  tlw  lo^  wires  of  the  nudn  bssrliig  caps  sad  mnovs 

the  caps.  The  rear  bearing  cap  with  the  lower  half  of  the  oil  seal  attached 
can  be  removed  as  shown  in  figure  161  with  a  pry  bar,  two  blodcs  of  wood, 
and  bohs.  (Tfis  main  bearinc  caps  are  numbered  consecntivdy  stsrdnc  at 
die  front  end,  or  fan  end  of  the  engine,  1  to  5  inclusive). 

Now  carefully  Uft  the  crankshaft  out  of  the  crankcase  so  as  not  to  damage 
dio  bssiing  iBrftH*it 
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Rgm  lit.  Ranovtef 
Front  Upper  Beatioc  Ito- 
tainer  Scxvw. 


(22f  I  Removing  Upper  Half  of  Rear  Bearing  Oil  Seol 

Remove  the  bearing  retainer  screw.  See  figure  162. 

Remove  the  upper  half  of  tiie  rear  bcariacoil  teal  and  ^Qacard  A*  fdii 
and  gaskets.  See  figure  163. 

Remove  the  bearings  from  both  the  crankcase  and  the  caps.  See  figure 
164.  NOTBr  Thaae  bearings  are  not  numbered.  Therefore,  they  must  be  laid 
away  just  as  removed  so  that  they  can  be  placed  back  in  their  respective  placet 
exactly  as  they  came  out.  Even  their  individual  positions  in  the  crankcase  and 
in  the  caps  mart  not  be  reversed.  If  any  one  of  the  bearing!  ia  pitttd  or 
hanmd,  it  ia  r«commended  that  they  all  be  replaced,  and  not  just  one. 
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(230)  Removing  Timing  Support  Plato 

Wkwit,  MOMVK  tiie  two  nuts  that  fMlMi  it  to  the  aigine  body,  tb«  two 

capscrews  that  are  right  alongside  and  now  remove  the  four  large  flat-headed 
■crews  whose  slots  have  been  punched  to  prevent  loosening.  These  screws 
can  be  looMoed  by  punching  the  heads  counter-clockwiM  aStat  wUdl  ibmf 
csn  be  imorod  whb  m  tcrew  driver.  Sec  figure  16S. 
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Figure  166.  Removing  OU 
Pressure  Relief  Valve. 


C2311  Removing  Oil  Pressure  Relief  Valve 

Remove  the  oil  preeture  relief  valve  asaembly  and  the  oil  plug  which 
yon  win  find  at  the  bottom  of  liie  cranksaM  at  alMmn  ia  figora  166. 

(2321  iMMvtef  RHm*  M       on  Um  Plii«t 

Bittova  filtar  pad  and  <riS  Una  ^i|ga  ai  sbown  in  figure  167. 

12331  Removing  Front  Oil  Plug 

Remove  the  one  plug  found  in  the  front  end  of  angina  caaa.  Sec  figure  168. 

C234)  Removing  Rear  Oil  Plugs 

Remove  the  three  rear  oil  line  plugs.  See  figtve  169. 

The  engine  is  now  completely  disassembled  except  for  the  accessory 
units.  Inspections  and  conditiona  for  replacement  of  any  parts  are  given  in  the 
foUowing  Chapter  XXVII. 


147.  Removing  Fil- 
ter Pad  and  Oil  Line 
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Chapter  XXVII 

Engine.  General  Overhaul,  Inspection  and 
Repair  of  Engine  Ports 

This  chapter  deals  with  the  inspection  and  repair  of  the  engine  proper.  The 
iottructiont  h«re  given  uke  into  consideration  EVERY  POSSIBLE  REPAIR 
or  RSPLACBMBNT  citi  b*  made.  TbtnUott,  it  ritoukl  net  b<  muwaaed 
that  all  of  these  repairs  or  parts  replacements  are  normal.  For  the  most 
part,  they  will  be  rare,  but  all  these  extreme  conditions  are  given  in  order  to 
aid  tlM  mactumic  to  do  a  drfOftil  Job  no  matter  wliat  the  eonditiott  might  be. 

An  accurate  inspection  can  be  made  only  if  the  parts  are  thoroughly 
cleaned  both  inside  and  out  If  no  cleaning  tank  is  available,  washing  the  parts 
in  fcwoaana  h  rscommended.  No  fwiiier  niMttioii  wiO  bo  mado  of  doaidng,  as 
the  first  rule  of  a  good  mechanic  is  to  kmp  tooli  and  parts  clean. 

The  assemblies,  or  parts,  of  the  ^gittO  proper  to  be  serviced  are  listed 
alphabtHcally. 

Camshaft 

The  camshaft  is  of  open-hearth  steel,  case-hardened,  and  runs  in  tiireo 
bronze  bushings  which  are  pressed  in  the  crankcase. 
f23SI  Checking  Camshaft 

The  clearance  should  be  .001  to  .0045.  The  camshaft,  being  casehardened, 
will  never  have  to  be  replaced  because  of  too  much  clearance.  The  bushings 
will  need  replaoement  to  maintain  tiie  proper  clearance.  The  instructions  for 
tilo  replicenient  are  given  in  paragraph  236.  The  camshaft  will  need  replace- 
ment only  if  the  gear  that  drives  the  governor  is  worn  or  damaged.  See 
figure  170. 

The  camshaft  is  held  in  place  by  a  thrust  collar  which  is  fastened  to  the 
crankcase  by  three  capscrews  which  are  prevented  from  coming  loose  by 
a  camshaft  thrust  collar  lock  plate.  This  lock  plate  is  bent  over  the  sides  of 
the  lieads  of  the  capeerewa.  The  desired  camshaft  end  play  should  be  between 
.003*  to  .00^,  maximom  petuiiaaible  .015*.  If  it  la  eseearive,  tliis  tweemhn 
end  play  can  oanally  be  overcome  by  re|dacing  l3b»  camahaft  tiunat  cottar. 
Figure  171. 

Examine  tbe  oil  pump  drive  pin  in  the  rear  end  of  the  camahaft.  If  worn 
or  cut,  replace  with  a  new  one.  Be  sure  the  ends  of  the  new  pin  are  below 
the  surfacea  of  tlie  rear  bearing  atuiace.  See  figure  156. 

The  camahaft  gOferiiOr  drive  gear  is  placed  towards  On  fraat  end.  See 

figure  170. 

GEAR  (t)  CAMSHAFT  (1) 
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CAMSHAFT 


FEEIER  GAUGE 
CAMSHAFT  GEAR 
THRUST  COLLAR 


PIfwr*  171.  (^Mddiic  CinwlMrft  Bad  PItr. 


(236)  Checking  and  Rtplaeiiig  Hm  CfHnihaft  Biuliiass 

The  camtdiaft  nmi  fai  ttr«e  bronxe  bodiing*  wMdi  are  prettad  into  the 

crankcase.  The  camshaft  bearing  clearance  should  be  between  .001"  to  JXHS^. 
If  clearance  ia  more  than  .0045"  replace  the  bushing,  figure  172. 

The  bnahittgi  are  of  predion  type  and  do  not  require  rauaiac  afMr 
being  pressed  into  the  case.  However,  all  bum  and  Mffii  ipota  mOBt  be  ra> 

moved  so  the  camshaft  will  turn  easily. 

(237)  Removing  Camshaft  Bushing 

With  a  hacksaw  blade,  carefuUy  cut  through  the  bushing,  being  careM 
not  to  cut  into  the  crankcase.  With  a  cold  chisel  and  haminar,  break  the 
bushing  loose  and  knock  it  out. 

Cmi  ImMliiig  ComlMfl  Mliig 

With  a  tool  similar  to  the  one  shown  in  Figure  173,  pot  tila  in 
place  and  drive  it  in,  being  careful  to  line  up  the  oil  hole. 

If  andi  a  tool,  as  dtowa  In  PIgvra  173,  ii  not  mvilahl^  wm  tt 
slightly  larger  than  the  bushing  and  with  holes  fat  dM  center  just  lazga 
through  which  i  bolt       in  diameter  and  at  lent  2"  to  3"  long  can  : 
ODt  washer  on  one  aide  of  the  web  of  the  hole  in  which  the  tmitfng  file  end 
the  other  on  the  opposite  side.   Insert  the  bolt  and  screw  OB  lita  BOt  end 


Digitized 


^  xarefully  turp  the  nut  to  pull  the  bushing  into  position. 
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Paragraphi  239— 240 


OIL  CHANNEL 


Fifiire  174.  Brushing  Out  Oil  Passage!. 


Craiikeostt 

In  order  to  thoroughly  dean  the  crankcase  for  ioiftction,  all  the  plugs 
must  be  removed  as  indicated  in  the  Steps  of  DisaMeaaldy,  Chapter  XXVI. 

(239 J  Brushing  Out  Oil  Lines 

WkM  a  wire  brush,  as  ■howa  la  figurM  174  aad  175^  brash  oat  Idl  tlM 
oil  lines  to  ittttov*  aaiy  tt^mmt 

(240)  Cheeking  For  Out  Of  Round  and  Taper 

Check  each  cyUnder  with  an  inside  micrometer  at  the  upper  end  of  the 
ring  travel,  as  shown  in  Bgure  176. 

First,  check  in  a  position  parallel  to  the  crankshaft  and  then  in  a  position 
at  right  angles  to  the  crankshaft,  as  shown  in  figure  176.  The  difference 
between  these  two  readings  shows  the  amount  the  cylinder  is  OUT  OF 
ROUND. 

To  obtain  the  amount  of  each  cylinder  taper,  measure  the  bottom  of 
each  cylinder  and  again  take  two  readings,  <me  position  parallel  to  die  eraik- 
shaft  and  the  other  at  right  angles  to  the  crankshaft.  Compare  the  top 
"parallel"  reading  with  the  bottom  "paraUet"  mdng^  ead  the  top  "right 

Cle"  reading  with  the  bottom  "right  angle"  teediag  to  obtsia  the  TAPKR. 
Ougle  p.,.  '»fcN|VERSi°T^*OF  CALIFORNIA 
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PifBT*  178.  Removifac 
Valve  Onide. 


If  the  out  of  ronnd  aad  taper  ia  more  than  .005",  the  cylindera  abouid  be 
machined  to  a  standard  ovaniae  by  a  grinder,  a  hone,  or  a  portable  boring  bar: 
.010,  .020^  JS30,  or  .040  of  an  inch  overaiae  pistons  are  available.  If  the  cylin- 
ders are  machined  to  a  qtedal  rise,  aemi-finialied  laatona  can  be  obtained  for 
grinding  to  Aat  ipedd  aiae.  The  beat  0iiiah  la  idrtalBed  by  using  a  hone  after 
die  cylinders  are  ground  or  bored. 

(241)  Reconditioning  the  Cylinders 

If  the  cylinder  bores  are  within  the  limits  specified  in  the  preceding  para- 
graph and  are  free  from  scores  and  actatchai,  remove  the  ring  travel  tidge  at 

the  top  of  the  cylinders  with  a  ridge  reamer  as  shown  in  figure  177.  The 
removal  of  this  ridge  will  forestall  top  ring  breakage  and  unnecessary  ring 

12421  Checking  Valve  Seats  and  Valve  Guides 

Inspect  the  exhaust  and  intake  valve  seats  for  pits  and  buma.  The  exhaust 
valve  seals  can  be  raptaoad  if  tftey  are  in  a  very  bad  eondWoii.  The  imaka 

valve  seats  can  be  refinished  with  a  valve  seat  reamer. 

Check  the  valve  guides  for  wear  by  inserting  a  valve  and  noticing  the 
■moiBit  of  idde  iday.  If  wdnit  femove  the  goide  hf  diivtuy  H  from  (be  iMMd 
with  a  driver  as  shown  in  figure  178.  Install  new  guides  with  an  arbor  press. 
Ream  the  guide  so  that  the  clearance  between  the  new  valve  and  new  guide 
win  be  between  .002'  and  XNM*.  Atoo  tepbwt  tte  mhra. 
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CMS)  Rcplaeliig  ixkomt  Volv*  InMrft 

The  insert  is  held  in  place  by  a  shrink  fit,  and  by  rolling  metal  around 
the  hole  over  the  edge  of  the  seat.  See  figure  179.  This  is  sometimes  referred 
1Q  psmnig. 

To  remove  the  insert,  first  roll  the  peened  tdgv  of  the  metal  away  from 
the  ina^  with  a  crimping  or  peening  valve  latt  tooL  (Pig.  180.)  With  a 
naall  pmch^  eeatar  poach  Hat  imert  (•••  fignra  Itl),  and  drffl;  ba  otrafol 
not  to  drill  HuNHIgh  into  the  valve  seat  insert  recess.  With  a  small,  cold 
chiael,  carefttQjr  fenak  through  the  drilled  holes  and  remove  the  insert. 

llHMff*  an  tanad  adgat  avoond  Aa  hola  and  ba  man  tiaa  laaart  raeew 
li  ctea. 


Paragraph*  243 


To  install  the  new  butett,  chill  it  with  dry  ice  and  drive  It  in  place  widi 
a  driving  tool,  as  ahown  in  fignra  lt2.  RoH  liie  •^[M  of  die  hole  with  a  valve 
■Mt  tool  over  the  edge  of  the  insert.  See  fitON  120. 

It  will  be  necesiiy  to  reBnish  the  valve  seat  witli  «  piodcr.  The  larae 
grinder  can  be  used  on  tlM  intake  valve  seat. 

NOTB:  If  no  dry  ke  It  avaOaUe  or  dfanatle  cobAHom  an  audi  that  4w 
foregoing  proceditres  are  not  feasible,  the  following  is  recomaended: 

In  Hot  Climate:  Allow  the  crankcaae  to  stand  in  the  son  until  it  gets  as 
hot  aa  the  snn  can  heat  it.  Cool  the  valve  seat  insert  as  much  as  possible. 
Then  drive  the  huert  into  die  block  and  peen  tiie  edges  witii  «  valve  Mtt  tooL 

In  Cold  Climate:  Lay  the  valve  insert  on  ice  or  let  it  remain  outdoors 
until  it  is  thoroughly  chilled.  Remove  the  chill  from  the'  crankcase  and  fill 
water  jadcet  with  boffiag  water.  It  may  be  neeeaaary  to  dttnge  dM  wattr 
three  or  four  times  to  warm  the  crankcase  efficiently.  With  the  water  still  in 
the  block,  to  retain  as  much  heat  as  possible,  drive  the  valve  seat  insert  and 
rcdl  the  edges  of  dw  VIotk  widi  a  valve  teat  tooL 
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Crankshaft 

The  crankshaft  has  five  main  bearing  surfaces,  one  between  each  crankpin 
throw  and  at  each  end  of  die  cnmfcihrft.  Tli«  crankihaft  it  balanced  botii 

statically  and  dynamically. 

(244)  Checking  Crankshaft  Wear 

NOTB:  Because  of  the  number  of  micrometer  readings  neeeaaary  to  find 

the  taper  and  out-of-round  of  all  the  bearing  surfaces  of  the  crankshaft, 
as  outlined  in  the  following  instructionB,  it  is  advisable  that  these  readings 
be  recorded  fat  some  anch  diagram  as  given  ia  figore  183. 
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nflir*  Its.  Diagram  for  Recording  Micrometer  Readings. 


Check  the  wear  of  each  bearing  surface,  or  journal,  with  a  2"  to  3"  out- 
ride micrometer.  See  figure  184.  Before  reooidlng,  tain  readings  all  aroond 

one  journal  to  find  the  lowest  reading  on  the  micrometer,  or  the  smallest 
diameter  of  the  bearing  surface,  which  usually  will  be  at  one  end.  Using 
that  small  end  as  a  starting  point,  take  three  readings  in  line,  one  at  the 
small  end,  the  second  at  the  middle  of  the  bearing  surface,  and  the  third  at 
die  other  end.  Record  these  readings.  These  three  readings  will  give  the 
amount  of  taper  in  this  tine  of  aia  joumaL 

At  a  point  90°  or  one-quarter  of  the  way  around  this  bearing  surface, 
again  take  three  readings  in  line,  the  first  at  one  end,  the  second  at  the  middle, 
Oe  third  at  the  other  end.  If  the  first  three  readings  were  bofiaoatal,  ttic 
second  three  readings  must  be  vertical  or  vice  versa.  The  second  three  read- 
ings give  the  amount  of  taper  in  that  plane,  or  the  vertical  position. 


Poragraplw  244-447 

Por  the  amount  of  out-of-round,  compare  the  first  horizontal  reading 
witfi  the  first  vertical  reading,  the  second  horizontal  reading  with  the  second 
vertical  reading,  the  third  horizontal  reading  with  the  third  vertical  reading. 
Repeat  this  procedure  on  all  the  odier  htaring  MirfMes,  both  main  and  con- 
necting rods  of  the  crankshaft. 

The  main  bearing  size  is  3"  and  the  bearing  clearance  is  .002  to  .0042* 
which  is  taken  off  the  shaft.  Therefore  the  original  size  of  the  shaft  is  2.997*. 
If  the  wear  of  the  shaft  is  more  than  .0015  or  measures  less  tiian  2.995",  the 
crankshaft  should  be  ragnnmd  to  a  standard  mniwim,  Mli,  AOO,  JOSH,  or  .040 
of  an  inch,  depending  upon  the  amount  of  wear. 

Tha  connecting  rod  bearings  are  2.375"  and  the  bearing  clearance  is  .0015 
to  .003  wilkh  is  size  taken  off  the  shaft  Therefore  the  original  size  of  the 
cnakpiB  ia  2J720'  to  2.3735".  If  die  wsar  of  the  crankpin  is  more  than  .0015 
or  maaiuiea  leas  than  2.3705",  It  dieidd  be  regrotmd  to  one  (rf  the  imderaiMa 
already  mentioned.  The  connecting  rods  can  be  exchanged  for  the  standard 
undersixe  to  which  the  main  bearinga  have  been  gronod.  The  beariaga  in  tlM 
rods  are  of  the  poured  type,  which  necMahatea  the  eschaage  of  the  antfBa  tod. 

Check  the  crankshaft  flange  for  nicks  and  smooth  them  if  neceaaary.  Tiw 
flywheel  bolts  should  be  tight  in  the  flange.  Alao  che^  the  oil  slinger  for 
burrs  that  might  cot  Ilia  rear  main  liaartng  oB  aaid.  If  fha  ofl  slinger  is  bent, 
atraii^hiaB  it. 

f24S)  Checking  Crankshaft  Gear 

Check  the  crankshaft  gear  for  wear.  If  worn  excessively,  replace  the  gear 
wilii  4ie  same  aiae  aa  nuukad  on  tbe  gear.  Soa  Qoara,  paragraph  250^  and 
paragi^  252. 

Cylinder  Head  and  Manifold 

12UI  Checking  Cylindnr  Head  and  Manifold  for  Craclit  and  Warping 
With  a  Btra^^t  edge,  as  shown  hi  figtire  185,  diack  fbr  a  warpad  coudltion 

of  both  the  cylinder  head  and  the  manifold.  For  the  cylinder  head,  place  tha 
atraight  edge  diagonally  from  one  comer  to  the  other.  If  the  head  is  warped^ 
it  can  be  machined.  CAUTION:  Do  net  remove  mora  titan  1/10*  of  matal 
from  the  cylinder  head  surfaces,  because  if  more  than  that  amount  is  removed, 
the  compression  ratio  will  be  increaaed  and  this  vrill  require  the  use  of  a 
premium  gaaoHna  wifli  Ugh  aBtt>lDiodc  valoa. 

(247)  ClMcking  Manifold 

For  the  manifold,  place  a  straight  edge  ruler  across  the  gasket  faces 
lengthwise.  If  warped,  the  ends  usually  bow  in  and  the  center  bows  out.  Re- 
machlna  Just  enough  so  tliat  all  pointa  stiU  touch. 


n«ar«  UB.  Checking  CyUndar  Head  tor  Warping. 
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FIYWH6B. 


LOCKWASHER 

DOWEL  BOLT 


CAPSCREW 


184.  Exploded  View  of  Flywheel  and  Flywheel  Housing. 

{24t)  .liisp«e«iMi  of  FlywhMl  and  HywhMl  HoMlaf 

Inspect  the  flywheel  ring  gear  for  damaged  teeth.  If  teeth  are  mutilated, 
r^lace  with  a  new  ring  gear.  See  figure  186.  Examine  the  clutch  pilot 
bMring  liot*.  If  die  fit  of  die  beariiif  In  tkm  heUrn  fa  Ioom,  cMmt  repafar  tiM 
flywheel  by  pressing  in  a  bushing  or  replace  the  flywheel.  Examine  the  bolt 
holes;  if  they  are  loose  or  warn,  replace  the  flywheel.  Inspect  the  bell  hous- 
ing for  cracks.  If  not  too  bmSSf  cracked,  the  homiiig  can  be  welded;  odier* 
wise  replace  the  housing. 

The  flywheel  housing  bore  should  be  checked  for  out  of  rooad  and  out 
of  aUgnnient  when  reasaembttng  tiie  engine.  WMi  a  dial  indicator  attadied 
to  the  flywheel  as  shown  in  figure  187  and  1S8,  slowly  crank  the  engine  and 
check  the  dial  reading.  The  maximum  tolerance  or  out  of  round  allowed  is 
jOOS*.  If  'dw  oat  of  ronnd  or  the  idigiiBient  it  tnore  fluB  .OOS*,  removv  tlie 
housing  and  thoroughly  clean  both  the  machined  surfaces  of  the  flywheel 
hooting  and  the  machined  surfaces  of  the  crankcase.  If  this  does  not  correct 
Urn  e»c— ilfo  oat  of  roond,  or  exceedre  oat  of  aSgnment,  replace  tiie  flywlieel 
housing. 

To  check  the  run  oat  of  the  flywheel  see  Faragraidi  420.  Chapter  XXIV, 
reasseqably  of  engine.  ^  ■  ■    ,  jr. 
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(249)  iMtalling  Ring  G*ar 

To  Moieir*  i3m  old  rfaag  gMr,  I>y  Ihe  fljrwiMd  flat  en  ^  floor  with  tli* 

front  side  of  the  flywheel  up.  With  a  3/16"  drill,  drill  two  or  more  holes 
through  the  gear  parallel  with  the  teeth  and  in  a  line  drawn  from  the  center 
of  liM  fljrwlied  to  the  rfao.  Do  not  drill  iafeo  tfw  SywhaaL  With  a  etM 
chisel,  cut  the  remaining  metal  between  the  holes  to  split  the  gear  com- 
pletely in  two.  Drive  off  the  ring  gear  with  a  punch  and  hammer.  See 
figara  IMi  BoO  flM  turn  ring  gaar  ia  eSt  for  fiftaen  minutes,  or  heat  ovcBlr 
with  a  torch  to  oxpand  the  gear.  With  the  flywheel  flat  on  the  floor  front 
side,  or  crankdiaft  side,  up,  lay  the  heated  ring  gear  in  place  with  the  bevel 
•nd  of  the  laetli  up.  Be  nr»  ^  ring  gaar  is  icatid  proparly  agaJntt  the 
glioulder  and  aUovrad  to  oool. 


ngar*  18f.  Removing  Old 
Ktag  Oaar. 


DRIUED  HOIE 


MNB  OCA* 


fiyWHEEL 


Gears 

The  crankshaft  gear  drives  the  camshaft  and  the  water  pump  drive  gear 
through  an  idler  interposed  between  the  three.  See  figure  190.  The  camshaft 
and  the  water  pomp  gear  tnm  ia  tlia  aama  diraetlon  as  tlia  oinkAttft  Tha 
gears  are  on  fixed  canter*,  and  adjaatments  are  made  by  lelecting  overrixa  or 
undersize  gearsi 

The  idler  gear  rotates  on  a  stud  which  is  pressed  into  the  crankcaae. 
The  stud  is  secured  by  a  lock  screw  which  aerawa  into  the  right  hand  side 
of  the  case.  See  Bgure  191.  The  timing  gear*  are  made  of  cast  iron  and 
•teal,  a  selected  combination  of  metal  that  assures  long  wear  and  quiet 
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(2S0)  ClMckfii«  for  Wmt  oad  Uplac««»«t 

jOOU*  backlash,  while  the  water  pump  drive  gear  CM  iMve  .005"  backlash. 
9m  figure  190.  When  ordMiiif  oii«  gaar  for  repUcaaai^  «M  tfu  luc  markiiig 
of  dM  old  gear  wHh  allowanc*  for  wear  on  tiw  othtr*. 

Each  gear  is  marked  with  a  number  within  either  a  0  or  a  letter  U,  thus 
2  or  3.  Tb*  rarroandiiic  lymbol  daaotes  oveniM  (0)  or  undaraize  (U)  respac- 
ufMj,  aiMi  iDB  imniDcr  givci  ma  uavuiuoii  irani  ma  wiwro  n  laoi— iwiiiw 
of  an  inch.  The  figures  given  represent  radial  and  not  diametrical  variation. 
Tha  Itttar  S  daootca  a  atandard  aiae.  NOTE:  Tba  new  gear,  or  gears,  for 
i^OTmnNnc  niuai  uMivapona  in  sue  io  ma  gaar  o*  gaan  npnoan*  <#na  aiiw* 
ances  should  be  made  for  wear  on  the  odiar  gaart. 

C2S1)  Rvplaciag  fh*  ldl«r  Gvor  ladiiNgi 

If  the  idler  gear  wabbles,  the  bushing  needs  to  be  replaead.  NOTE:  If 
the  bushing  ia  replaced,  it  MUST  be  bored  in  a  lathe  to  a  running  fit  oa  tba 
stud.  Hand  reaming  will  not  be  straight  and  will  cause  die  gear  to  nm  Oflt. 
Tha  clearance  between  die  idler  gear  bushing  and  stud  should  ba  to 
Mis'  of  m  inch.  (See  figure  192.)  The  maximum  limit  is  .005*.  NOTE:  It 
is  recommended  diat  tha  gear  ba  rapbwad  rather  dun  inatalling  a  aaw  bnal^ 
ing  into  the  old  gear. 

Method  A.  The  best  method  for  installing^  the  crankshaft  gear  is  to  boil 
it  in  oil  for  approximately  fifteen  minutes  in  order  to  expand  the  gear  as 
modi  ta  pooaMa.  At  tta  and  of  diis  time  pl^  up  dia  gaor  wM  «M|i  or 
pliers  and  slip  it  on  to  tha  Ctaakshaft.  Be  sure  to  align  the  key  seat  and  the 
key.  This  method  of  healhig  die  gear  assures  maximum  expanaion  with  no 
falJiKy  to  ttM  (MCt 
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•  Method  B.   If  step  A  is  not  feasible,  method  B  can  be  used  after  the 

cmilnhaft  has  been  installed  in  the  engine.  For  this  procedure  a  long  1/%" 
8>A.B.  ttudi  %  I^Ep'  with  tiw  Bunc  onliids  dtuMtVF  as  dM  (Mf  hub>  9bA 
washers  to  set  over  the  end  of  the  stud  against  the  end  irf  die  p^c,  and  a  mtt 
to  go  on  the  end  of  the  stud  are  needed. 

FIrM,  eoat  tlie  enuAslutft  wMi  wWte  lead.  Plaoa  fear  In  i^Hon 
on  the  shaft  with  the  key  way  and  the  key  in  alignment.  Screw  the  stud  into 
the  shaft.  Place  the  pipe  over  the  shaft  with  the  washer  in  place  and  tighten 
tlM  not  to  vnm  en  tfM  gaar.  See  fignr*  Watdi  the  kigr  to  1»a  nm  Unt 
it  stays  in  position.  NOTE:  Method  B  should  be  done  daring  tiic  atspa  of 
engine  reassembly  and  as  indicated  in  paragraph  395. 

12831  Il«|4aeiii9  Mala  Uwt^ 

The  main  bearings  are  of  precision  type  and  can  be  replaced  individ- 
ually. No  scraping  and  fitting  is  required.  Rei^cement  can  easily  be  made 
in  tfia  field  \if  tfanply  pvifaing  oat  the  eld  didl  as  dMnm  in  figwa  IM.  1^ 
is  best  done  by  inserting  into  the  oil  hole  in  the  crankshaft  journal,  a  smaB 
bolt  of  practically  the  same  diameter  as  the  oil  hole  in  the  shaft,  but  widl 
iht  bead  filad  down  to  kss  tfian  3/10".  Slowljr  tnra  ths  crankshaft  by  hand 
and  pnA  Ac  old  shell  out. 

CAPSCREW  HEAD  LESS  THAN  3  16   IN  THICKNESS 

IffWI  MAIN  8EAIMNG  CAP 
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CRANKSHAFT  MAIN  BEARING  JOURNAL 

1f4.  Samovfamr  y^n^  Baariag  ShsOL 
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UPPER  BEARING  CAP 


n§m»  m.  loftaiaiif  Italii  BMriag  StuHL 


To  install  the  shdl»  as  shown  in  figure  195,  start  the  shell  into  position 
bgr  Iwid,  ImIbc  careful  not  to  aiiur  tba  IbMOiac.  After  it  fa  wdl  cterted  in, 
inaert  tfia  mm  bolt  tliat  mu  nsad  to  ramorc  it,  only  this  tiata  allow  tht 

head  to  project  over  the  bearing  shell  and  to  kasfi  it  from  raising  up  as  you 
slowly  turn  the  crankshaft  by  hand.  When  almost  in  place,  stop  and  back 
up  the  crankshaft  to  release  the  bolt  from  over  the  shell  and  insert  a  bolt  of 
tiie  saaM  4iaiiiater,  but  wiOi  «  Uglier  liead,  ahnrtjr  pwli  tiie  diell  into 
porilieii  1^  tarninc  the  crank. 

NOTE:  It  is  recommended  tfiat  if  one  sudn  bearing  needs  replacing,  they 
all  should  be  replaced.  The  upper  shells  are  not  dowelled,  the  lower  sheila 
being  dowelled  in  the  caps  to  hold  them  in  place.  No  shims  are  required. 

(254)  lM|Melfai9  ■cariags 

Look  for  holes  or  cracks  in  the  bearing  eorfeces  and  check  the  assembled 
bearings  with  an  inside  micrometer.  It  is  necessary  that  the  main  bearings 
be  in  the  crankcase  and  the  caps  clamped  on  to  obtain  accurate  measure- 
mants.  If  ib&n  ere  holes  and  exaeki  and  tiie  cnalai&aft  wear  ia  leaa  than 
.0015*.  replace  tiiera  with  new  beeringa  of  ataodard  rise.  New  taaibi  bearingaf 
standard  aise  fa  3".  If  the  main  bearing  wear  is  more  than  .0015  and  the 
crankahaft  wear  fa  leaa  than  .0015,  replace  them  with  new  Itearings  of  atand- 
ard 
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Paragraph  25S 

/Ml  cTrt.  COPPER  GASKET  USED  UNKS 

UIL  5TOP        CAPSCREW  HEAD  ON  THIS  HOUt 


DRIFT 

PIfM  IM.  limilHng  Oa  Stept. 
(2SSI  Replacing  Bearing  Cofi  CM  Stops 


Replace  the  front  and  rear  main  bearing  cap  oil  stops.  See  figure  196. 
If  standard  oil  stops  are  not  available  the  grooves  can  be  packed  with  candle 
wick,  which  should  be  finnljr  calked  into  plaea  bgr  means  of  a  small  tuftnd 
tool  or  punch  and  hammer,  pounding  the  jrani  gradoidljr  up  to  tbt  groow 
until  they  are  packed  full. 

The  rear  bearing  cap  has  an  oil  drain  tube  attached  to  it  which  leads 
do¥ni  below  the  oil  level  in  the  oil  pan  in  order  to  assist  in  preventing  oil  leaks 
through  the  rear  main  bearings.  Figure  197,  shows  a  cap  with  a  tube  in  place. 
lUpbce  the  raar  bearing  oil  seal  felt  m  UBamt 

Pint  x«move  the  old  felt  from  the  groove  with  a  knife.  Do  not  cot 
mw»y  any  of  the  metal.  Coat  one  side  of  the  felt  with  shellac  and  calk  the 
felt  into  die  groove  with  the  aliaUae  dda  down  as  ahown  in  figure  198.  The 
shellac  most  not  be  allowed  to  penetrate  through  to  die  crankshaft  aide  of  the 
felt.  Oil  the  larfaces  of  the  felt  with  graphite  greaae  to  keep  them  fitam 
hnniim  op  when  the  einine  is  fitst  stsrted* 


Rfere  If 7.  Rear  Bearing  Cap  and  Oil  Tnbt, 
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Pifiir*  1ft.  Installing  Rear  Bearing  Oil  Seal  Felt 


(254)  Cheeking  Main  Bcoring  Cops 

mns  iinii  DHuing  CBpe  «*  nmiiNmi  iiuiu  i  10  9  RaiiiiiB  iiuui  nw  nnnig 

gear  housing  at  the  front  end.  Dowels  in  the  cap  hold  the  lower  main  bearing 
■hells  in  place.  The  caps  should  be  installed  in  their  respective  places  so  that 
tfM  aingls  east  lob*  Is  pointad  to  Hm  camilMrft  tUb  of  i3m  angiaa.  Sea  igora 
199.  The  caps  should  be  checked  for  cradM  Of  any  indications  of  movement 
of  the  main  bearing  in  the  cap  which  wiQ  nseessiate  either  the  replacement 
«f  the  bearing  shall^  ilia  dowd,  or  iIm 


Forograph  2S7 


FIgar*  200.  Sectional  View 
of  Piston  and  Connecting 
Sod. 


Piston  and  CoRii«cf Ing  Red  AitMbly 

The  pistons  are  cast  fami  and  have  four  rings  all  abov*  dia  pin.  The  top, 

or  firing  ring,  is  a  plain  compression  ring  and  is  followed  by  two  combination 
compression  and  scraper  rings,  and  the  lower  is  an  oil  control  ring  of  die 
slotted  type.  See  figure  200.  If  cylinders  need  regrinding.  this  necessitate* 
replacing  tilt  piatoiii  whfa  a  ataadard  oversise,  MQ,  j020,  .03<^  and  .040. 

1257}  Cheeking  and  Fitting  the  Pistons 

After  the  pistons  and  connecting  rods  have  been  dismantled  and  the  piMon 
rings  removed,  visually  inspect  the  grooves  and  die  tine  ISBda  for  cndoL  Alao 
check  the  head  of  the  piston  and  the  skirt,  both  iarida  and  out  for  cracks.  If 
there  are  any,  the  piston  most  be  replaced. 


COMPRESSION 
RING  GROOVES 

OIL  RING  GROOVE 
PISTON  PIN 

PISTON  PIN 
SNAP  RING 


OIL  PASSAGE 


CONNECTING 
ROD  ARM 

i^BEARING 
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The  pittOM  tboald  b«  fitted  u  foUowi:  Fint  tiMmmgbly  clean  the 
cyHnderi  aad  pbtoaa  with  comprtMcd  air  and  wipe  lliem  dry  wilii  &  dean 
cloth.  With  a  .003"  feeler  ribbon  attached  to  a  spring  scale  and  tb*  feder 
ribbon  inserted  between  the  piston  and  the  cylinder  at  a  position  90°  from 
ttie  piston  pin  bdb  and  h  Una  whli  the  tentt  ttttface  9t  the  piston,  poll  out 
the  feeler  ribbon  witli  apfwosbnatdjr  six  to  eii^  pounds  tension,  as  riiown  in 
ii||uia  201« 

C2tt>  OimUh  «h«      Wmn-  aad  R«|rtaelftf  Pin 

The  piston  pins  are  full  floating  type  and  are  made  to  rotate  in  either  the 
pston  or  the  connecting  rod  bushings.  The  pins  are  held  in  place  by  means 
of  two  snap  rings  and  lock  in  grooves  in  the  outer  end  of  the  piston  pin  bosses 
which  pravsnt  tht  piston  inn  from  coming  in  contact  with  the  cylinder  walls. 
If  these  grooves  are  worn  so  that  the  lodu  will  not  fit  tightly  in  these  grooves, 
tfte  piston  will  have  to  be  replaced. 

The  pins  bavo  liie  ends  grotmd  flat  and  poUriied  to  prevent  their  etrttfng 

through  the  lock  ring.  The  pin  to  piston  is  a  light  tap  fit  with  a  raw  Idde 
mallet  Figure  202.  The  piston  pin  to  connecting  rod  bushing  is  a  light  posh 
fit  «Mi  tbe  palm  of  the  hand.  Fignre  203. 

If  replacement  is  neeessary,  replace  the  pin  with  the  next  first  oversize 
and  ream  out  the  piaton  and  connecting  rod  bushings.  The  piston  pin  bushings 
slMMild  be  reamed  or  honed  to  allow  thumb  posh  fit  as  shown  in  figure  203. 

If  the  piston  pin  to  bushing  clearance  asceeds  .002*  replace  the  pfal.  Re> 
ptace  the  lock  rings  if  any  signs  of  wear  are  viaibie. 
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(lif  I  knMlfaif  FtelM  fim  Saop  Rlags 

Particular  care  should  be  vmd  wkiB  iMtalling  the  map  ringa  or  re- 
taintr  rings.  Use  a  pair  of  long-noae  pllera  aa  ahown  in  fignra  204,  and  niakt 
aura  tiiat  Ac  ringa  fit  snugly  into  the  groovaa.  Do  not  force  the  retalnsr 
ttaiP  into  or  out  of  the  groovaa  with  a  screw  driver.  When  these  retainer 
ringa  are  inatalled  correctly  thagr  cannot  be  turned  with  tlie  fingers.  If  tiie 
pin  haa  to  ba  replaced,  it  wDl  ba  Bacaaaary  to  realign  the  con ww ling  rod  aa 
glwD  i&  panfnph  ML 


Digitized 


Alwajra  replace  the  piaton  rings  during  the  2,000  hour  ovcrbaol  whether 
or  not  the  cylinderi  have  to  be  machined. 

NOTB:   If  mt  aay  tfane  aftier  106  hoart  of  operttfon,  •  pbteii,  or  4m 

pistons,  must  be  removed  from  the  engine,  always  replace  rings  with  new 
onea.  Tlua  ia  adviaable  becauae  it  will  be  impoaaible  to  get  the  piaton  ringa 
BSCS  mro  tne  aaiiie  iNMiuuna  mxo  wmcn  jomy  nao  wdttl,  ,  inerannre,  n 
are  not  replaced,  there  is  the  possibility  of  the  pistons  pumping  oil,  and  it  b 
recommended  not  to  alip  the  new  ringa  on  until  ready  to  put  the  piatona  back 
von  engiTCs 

First  check  the  depth  of  the  ring  groove  in  the  piston,  as  shown  in  figure 
205,  and  check  the  clearance  lietwew  thi  flag  landa  and  die  ring  with  a  feeler 
gauge,  as  shown  in  figare  206.  .The  clearance  riionld  be  .0065*  to  .6615". 
Check  the  gape  of  all  the  rings  with  a  feeler  gauge,  as  shown  in  figure  207. 
Compression  ring  gap  should  be  .009"  to  .014",  the  oil  ring  gap  .009"  to  .014". 
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Rfir*  M7.  CiMCkiiic  PUrton  Ring  Cap. 


(2611  Connectfnq  Rods  and  Connecting  Rod  Bearings 

The  connecting  rods  are  rifle-4rilled  for  pressure  lulmcaticni  to  tbd  phlnii 
irin.  Side  deanuiee  of  die  eonnectbg  rod  between  tin  rfdes  of  the  bearing 
and  the  crankshaft  cheeks  should  be  maintained  at  .004"  to  .009  and  a  uniform 
clearance  allowed  between  the  upper  end  of  the  rod  and  the  piston  pin  boeses. 

The  bsbbit  tjppe  bearings  are  spun  (Brectly  bto  the  eonneetiiig  rods.  Whsa 
bearing  replacement  becomes  necessary  the  entire  rod  and  cap  must  be 
replaced.  If  the  crankshaft  is  reground  to  a  standard  imdersise,  tibe  coooectiiig 
rod  miMt  be  replaced  with  the  aune  Handerd  andetrise,  to  fit,  ■ueh  MV 
jm\  joav,  .MO*. 

C262)  Inspecting  and  Raplaefng  tha  CaMnaHwf  Mitd 

If  the  bushinc  is  loose  in  the  connectfaig  rod,  ttie  entire  rod  must  be 
replaced,  as  even  a  new  bushing  would  fit  loosdy  in  tiie  old  rod.  Chedc  the 
wear  of  die  connecting  rod  bearing  (cap  in  place)  with  an  inside  micrometer. 
If  wom  more  than  .OOlS,  or  the  rewUag  is  more  than  2.3765,  replace  the 
entire  rod  with  a  mm  rod  of  standard  siie,  provided  the  crank  pin  bearing 
■itriaee  weer  js  negligiMe  and  no  rsgrindtng  ol  the  cnndBdiaffe  h  aecssaary. 

f263)  Checking  the  AlignmMl  •#  CMMCtlBg  Rod  and  Piston 

With  the  piston  and  connecting  rod  assembly  clamped  into  the  mandrel 
of  the  aligning  fixture,  swing  the  rod  into  a  horizontal  position  (parallel  to 
the  floor).  See  figure  208.  With  the  piston  held  diagonally  to  the  rod  (piston 
head  pointing  to  the  floor),  observe  the  space  between  the  face  of  the  fixture 
and  the  skirt  of  the  piston  as  shown  in  figure  209;  if  this  space  is  not  even, 
the  rod  is  twisted  out  of  line.  NOTE:  The  ring  lands  at  the  top  ol  the 
pieton  are  smaller  than  the  skirt;  therefore,  check  the  alignment  of  the  rod 
along  the  full  length  of  the  skirt  only.  Twist  the  rod  with  a  large  wrench 
until  space  between  the  aligner  and  the  piston  is  even.  Now  check  for  a  twist 
in  the  opposite  direction  by  moving  the  piston  into  the  opposite  diacooa]  line 
to  the  rod  (piston  head  pointing  up.)  See  figure  210.  Observe  the  space 
between  the  aligner  face  and  piston  skirt;  if  the  space  is  uneven,  twist  die 
rod  with  a  large  wrench  until  true  alignment  is  obtained.  Check  for  a  bent 
Xfid  by  moving  the  piston  Into  a  parallel  position  widi  die  connecting  rod  and 
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AUGNING  FIXTURE 


AltQNER  FACE 


BENDING  FIXTURE 


CONNECTING 

ROD  f  ' 


BENDING  BAR 

Hf  Mr*  20t.  Checking  the  Alignment  of  Connecting  Rod  and  Piston. 
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PISTON 
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LOWER  SKIRT 
OF  PISTON 


Figure  209.  Checking  Connecting  Rod  Piston  Head  Down. 
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Ftgar*  21 1 .  Checking  for  Bent  Rod. 


observe  the  space  between  the  aligner  face  and  the  piston  skirt;  if  the  space 
is  not  even,  the  rod  is  bent.  See  figure  211.  Straighten  by  carefully  bending 
the  rod  with  a  large  wrench. 

(264)  Checkinq  Sheet  Metal  Housing  and  Front  Engine  Mounting  Base 

During  the  2,048  hour  overhaul,  the  sheet  metal,  radiator,  and  front  engine 
mounting  base,  together  with  the  flywheel  housing,  should  be  thoroughly 
cleaned  and  painted.  Check  all  the  mounting  and  fastening  bolts  and  nuts 
and  replace  the  threads  that  are  worn  or  slightly  stripped.  Check  the  mount- 
ing pads  on  which  the  radiator  assembly  rests.  If  they  are  worn  or  cracked, 
replace  with  new  ones. 

(265)  Checicing  Timing  Gear  Housing  and  Front  Support 

Examine  the  front  end  gear  case  cover  for  cracks;  if  cracked  either  weld 
or  replace  the  cover.  Always  replace  the  oil  seal  in  front  gear  case  cover. 
Clean  out  the  recess  in  which  the  oil  seal  sets.  See  Egure  212.  Also  inspect 
the  water  pump  shaft  thrust  button  and  spring  for  sufficient  spring  tension 
and  freedom  of  movement.  If  the  button  sticks,  clean  the  hole  or  button,  and 
if  the  spring  is  weak,  replace  this  with  a  new  one. 
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VALVE 
3312-4 


SEAT  H12329.8 

H11807-8  113.  Valvt  AiMmUy. 


Valv«s 

Inspection  of  the  valves  includes  the  valve  springs,  valve  spring  seats, 
retainer!,  lifters,  adjustiiig  tcrewi,  and  brackets.  See  figure  213.  The  inlet 
nitn  dear  dhmeter  b  IH*  *s>d  ^  ^ni9%  la  made  of  dnome  oidNl  staaL 
The  exhaust  vahre  clear  diameter  k  1^4",  and  the  head  ia  made  ol  aikhrooM 

No.  1  steel. 

(266)  Inspecting  the  Valves  fer  Grinding  and  Replacement 

12  4m  valvis  ifa  nwjMd  or  homed,  they  must  1w  nphfiad.  H  liMjr  arc 
pitted,  ilMgF  riioald  W  nfMad  in  «  raladnK  nMcUna  at  a  45'  ani^ 

12471  Cbeeicing  the  Valve  Springs  for  Replacement 

Check  the  firing  tension  of  each  spring  with  a  spring  scale  deaigiwid  for 
this  purpose.  The  teoaiona  should  aO  be  eqoaL  If  weak,  cracked  or  brakao, 

NOTE:  When  the  spring  is  compressed  to  a  length  of  1-19/32  inches, 
which  is  equal  to  valve-open  position,  the  scale  should  read  96  lbs.  to  104  lbs. 

(268)  Checking  the  Lifter,  Adjusting  Screws  and  Braciiets  for 

The  lifter  is  of  mushroom  type  and  is  made  of  grejr  Iron  with  e  chilled 
head.  Check  the  head  for  cracks;  replace  if  cracked. 

Hm  adjnstfttg  actWw  tsnda  to  become  pitted  where  die  valve  stem  strikaa 

it  If  the  adjusting  screw  is  at  all  pitted,  it  must  be  replaced. 

Check  the  lifter  hQles  in  the  bracket  by  inserting  a  lifter  in  the  holes.  If 
tfieil^orfiliy  are  loose  nore  Huin  ilOl",  rq>1ace  tiie  bradnt, 

Ca6f  i  RoplMiiig  ibe  R«talMrt  Mtf  SMit 

Only  became  of  loss  or  accident  shoold  it  become  neceaaacy  to  toj^aiea 
the  valve  spring  seats  and  retainers. 

(270)  Valve  Grinding 

When  grlnttitf  the  valvea,  a  good  qoafitTi  water  sotsbia  viihre  grindliw 

compound  should  be  used.  This  type  of  compound  lOMS  ils  CUttfasig  properties 
on  contact  with  oiL  A  valve  grinding  tool  like  the  one  shown  in  figure  214  or 
one^imitar  is  refommoidsd. 

'Bdb    t     OOOIP  Original  from 
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VALVE  GRINDING  TOOL 


mwmm  114.  Griadiac 
Valvw. 
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(271)  Valv*  Grinding  Procedure 


Thoroughly  examine  the  valve  stems  and  the  valve  guide  clearance  before 
grinding  the  valves.  Do  not  mix  the  valves  during  the  inspection  because 
the  same  valve  must  always  go  back  into  its  original  port.  The  intake  and 
exhaust  valves  are  made  of  different  materials  and  if  exchanged,  they  will  not 
give  proper  service. 

The  valve  stems  can  be  cleaned  with  gasoline  and  a  cloth  buffer.  Under 
no  circumstances,  use  emery  cloth  or  a  wire  brush  on  the  stems,  for  the 
smooth  glaze  which  is  a  normal  result  of  engine  operation  will  be  destroyed. 
It  is  desirable  to  retain  this  glazed  finish,  since  it  prevents  metal  to  metal 
contact.  A  wire  brush  may  be  used  to  free  the  valve  heads  of  carbon. 

With  inside  calipers  or  micrometers,  check  the  valve  guide  clearance. 
The  desirable  clearance  is  from  .00125"  to  .00025".  If  more  than  .0055", 
replace  the  valve  guide,  or  guides. 

Before  beginning  the  actual  grinding  of  the  valves,  all  traces  of  carbon 
should  be  removed  from  the  cylinder  head  and  valve  chambers,  or  ports. 
Care  must  be  used  so  as  not  to  scratch  the  valve  seats  or  damage  the  metal 
in  any  way  when  removing  the  carbon. 

It  is  not  always  necessary  to  reface  the  valves  and  recut  the  valve  seats. 
Only  if  there  are  evidences  of  warping  or  serious  pitting  will  the  valves  need 
refacing,  figure  215.  A  good  method  of  detecting  warping  is  to  put  each  valve 
stem  in  the  chuck  of  a  valve  lathe  and  slowly  rotate  the  valve  while  th< 
grinding  wheel  is  brought  near  the  rotating  valve  face.  The  grinding  wheel 
must  be  set  to  the  proper  valve  seat  angle.  Move  the  grinding  wheel  toward 
the  valve  until  it  almost  touches  the  valve.  Any  slight  eccentricity  will  be 
noticed  immediately. 

If  there  are  deep  pits  or  grooves  on  the  valve  seats,  it  will  be  necessary  to 
recut  the  seats. 

If  the  valve  faces  and  seats  are  believed  to  be  in  sufficiently  good  condition 
to  grind  in  properly  without  reconditioning,  a  final  test  with  valve  compound 
should  be  made.  First  place  a  circular  piece  of  fine  emery  cloth  which  is 
slightly  larger  than  the  valve  port  over  an  old  valve  head  or  a  valve  seat 
reamer  so  that  the  cloth  will  be  between  the  valve  and  seat  with  the  cutting 
side  against  the  seat  when  the  valve  is  placed  in  the  cylinder.  Pull  firmly  on 
the  valve  stem,  with  a  grinding  tool  attached,  and  turn  back  and  forth  through 
several  revolutions,  to  remove  the  hard  glaze  from  the  valve  seat.  Unless 
this  is  done,  a  great  amount  of  unnecessary  grinding  will  be  spent  in  cutting 
through  this  glaze. 

To  test  the  seat  and  valve  condition  with  grinding  compound,  place  a  very 
little  bit  of  compound  on  the  valve  face,  and  grind  agairtst  the  seat  in  the  usual 
manner.  After  a  short  time,  remove  the  valve  and  clean  both  seat  and  valve 
of  grinding  compound.  If  both  valve  and  seat  show  an  even  gray  mark  around 
their  entire  circumference,  it  proves  that  they  are  contacting  fairly  well,  and 
that  grinding  may  be  accomplished  without  refacing  and  recutting.  If  either 
valve  or  seat  shows  a  mark  around  but  part  of  its  circumference,  then  recon- 
ditioning  is  necessary  before  a  satisfactory  grinding  job  can  be  accomplished. 

When  refacing  valves,  be  careful  to  avoid  removing  unnecessary  metal.  Just 
enough  to  clean  up  the  valve  face,  and  no  more,  should  be  removed. 

When  recutting  valve  seats,  remove  just  enough  to  clean  up  the  seat,  and 
remove  all  evidence  of  pitting  and  grooving.  Then  place  that  particular  valve 
in  place,  with  a  little  grinding  compound,  and  grind  lightly.  Remove,  and 
observe  where  valve  and  seat  contact.  Then  with  proper  refacing  angle 
stones  (usually  30  and  60°)  narrow  the  seat  down  until  it  is  slightly  narrower 
than  the  valve  face.  The  width  of  the  finished  seat  should  be  between  1/16" 
and  3/32".  Unless  this  is  done,  it  will  be  impossible  to  get  a  good  valve  seat. 
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Plfwr*  2IA.  Tightiming  Cjliiukr  Head  Bolta. 

To  grind  the  valves,  put  a  small  quantity  of  valve  grinding  compound  on 
the  valves,  just  sufficient  to  cover  the  seating  area. '  Grind  the  valves  with  a 
Hl^rt  but  fifiii  prMMMt  totliac  ipriin  Vt  flw  vilw  fran  Ibv  MM 
two  revolutions  of  the  valve  grinding  tool  crank.  As  soon  as  the  "grinding 
feel"  diminishes,  wash  the  valve  and  seat  in  kerosene  and  examine  the  teat 
•ad  valve.  If  the  valv*  fa««  or  MM  hu  Ham  «r  sla|i  groMid  in  it,  this  in- 
dicates that  either  the  valve  grinding  compound  was  ground  OB^  or  too 
pressure  was  appUed,  or  the  valve  was  not  liftod  oC  Iko  oaMi  oflM 
daring  iba  gtlndliui  oparotloB*  iniaraf ora*  tfia  grinttng  nraM  ba 

If  the  valve  and  seat  have  the  appearance  of  gray  emery  paper,  appljr  a 
small  amount  of  Prussian  Blue  on  the  valve  face.  Wipe  off  the  excess  M 
JUST  A  FAINT  TRACB  OF  BLUB  appaara.  Inaart  Ilia  valva  and  tomlha 
valve  on  the  seat  one  complete  revolution  under  slight  pressure.  If  the  valve 
seat  has  a  light  blue  ring  completely  around  the  seat,  this  indicates  that  the 
valva  b  aaating  proparly.  If  tfia  Una  i»  net  complata,  tlia  valva  and  aaM  ara  not 
making  complete  contact  and  must  be  ground  until  they  do. 

Be  sure  to  wash  off  the  compound  when  the  job  is  finished,  and  again 
dwek  to  BM  Hat  all  looaa  pieces  of  cartMn  arowid  ^  valvM  and  particnlailsr 
between  the  piston  head  and  cylinder  walls  are  removed,  for  many  well-done 
Joba  of  valve  grinding  are  ruined  by  failing  to  remove  small  particles  of  car- 
bon. Baplaco  tlM  head  faaitat  with  a  new  one.  TIgiitiB  liio  ej^bder  hand  in 
tfie  numerical  sequence  shown  in  figure  216. 

Readjust  the  tappets  as  shown  in  paragraph  415,  Chapter  XXIV  Engine 
ReaaaeosUir.  The  dearanM  on  a  hot  angina  abodd  be  JOW  for  the  teiakih 
.009"  for  the  exhaust.  After  the  engine  has  been  run  and  la  thoranffalj  warm, 
•gain  tighten  the  cylinder  head.    See  figure  216. 

When  grintfng  Hm  vOlvaa,  mm  care  to  avoid  actntrhtng  or  marring  tiw 
seats  or  stems.  Be  very  careful  to  avoid  grinding  cooponnd  entering  the 
valve  guides,  and  all  traces  of  compound  must  be  cleaned  away  at  interval! 
daring  giiniUng,  to  avoid  eaeoM  amoanta  apHIIng  onto  valve  alam. 

After  valve  grinding  is  completed,  the  parts  dM<dd  1m  tlMnMgbly  ckaneJ 
htAatf  reassembly,  and  the  valve  stems  oiled. 


otmtf  reassembi^v,  and  the  valve  stems  c 
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Chapter  XXYIII 

INQINi  INSPECTION  AND  REPAIR  OF  THE  COMPONENT 

SYSTEMS  AND  THEIR  ACCESSORIES 

This  chapter  gives  detailed  instructions  for  the  inspection,  disassembly,  re- 
pair and  adjiutment  of  the  component  systems  of  the  engine  and  their 


The  same  care  and  cleanliness  used  in  overhauling  the  engine  proper  must 
be  exercised  in  overhauling  the  component  systems  of  the  engine.  For  con- 
venience, the  instmetkMlt  for  the  overhaid  of  Ac  component  systems  are  given 
alphabetically.  They  are:  the  cooling  system;  the  electrical  group  which  in- 
cludes the  starting  system,  generating  system,  and  ignition  system;  the  fuel 
uyMuMkf  md  die  Inbricstiiig  ejFSletu. 


Cooling  Sysfcm 


The  effietait  OfMiAlloii  of  llie  engine  depends  a  grmt  deal  upon  main- 
taining the  proper  operating  tompentures  in  the  cooling  system.  The  cooling 
system  must  dissipate  the  heat  ci  the  engine  under  severe  operating  conditions 
•Bd  alio  to  control  efficient  operating  tmpamtarM  la  cold  waatlier.  Hm 
cooling  system  includes  the  water  pump,  fan,  radiator,  liianaoftat,  and  • 
water  temperature  recording  gauge.  See  figure  217. 

f  mi  Water  Ttwpf  ahif  Omg* 

This  gauge  records  the  temperature  of  the  water  that  is  circulating  through 
the  system.  It  has  a  range  between  100°F.  to  21j°F.  Any  range  over  215°F. 
la  daBgaccMi  and  Indlcatea  (a)  feliotlaga  of  water,  Ch)  i'adial<w  doggod  or  not 

getting  ventilation,  (c)  hose  blocked,  (d)  engine  out  of  time,  (e)  looae  0* 
bscSktnfan,  (H  defective  or  leaky  water  pump.  (See  Trouble  Chart.) 
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(273)  Water  Pump 
The  wMtm 

With  the  carbon  washer  seals,  no  adjustment  is  necessary  or  possible.  The 
pump  is  driven  by  an  accessory  gear  meshed  with  the  idler  gear.  A  shaft  gear 
on  th«  water  pomp  dio  tnMdiM  with  di*  fwur  on  the  dittribntor  thtft. 

I274I  Disassembly  of  Accessory  Gear 

Remove  the  coupling  sprocket  with  a  wheel  puller.  Remove  the  cotter  key 
•ad  not  from  the  gear  end  of  the  shaft.  KOTB:  The  nut  it  a  left  handed 
thread.  (Figure  218).  With  a  long  nose  pair  of  pliers,  remove  the  lock  or 
snap  iprisf  from  the  waur  pomp  side  of  the  shaft  (Figure  219).  Tap  die 
threaded  end  of  tiie  riuft  wi4i  a  wooden  mallet  to  remove  the  oil  aaal  md 
the  washer.  (See  figrve  220).  The  unit  is  now  disassemUed  and  ready  for 
inspection. 

(275)  InspectiM  and  Replacement  of  Parts 

dean  and  examine  the  gear  for  wear  In  the  following  placet:  teeth,  bnah 

ing  and  spider  slot.  Also  examine  the  spider  for  excessive  wear  on  the  jaws 
and  internal  spline.  Any  wear  on  the  latter  will  also  show  on  the  external 
tfriine  of  the  thaft.  Chedc  tiie  drive  hooaing  for  cradm  and  mtrtOetion,  paying 
attention  to  bearing  surfacet  on  which  the  shaft  and  gear  ride.  Examine  the 
thrust  washer  for  wear  and  roughness.  Replace.  Examine  the  shaft  for  wear 
in  the  following  placet:  dirost  washer  tnfface,  bearing  aarface^  and  ^HiMi. 
Always  renew  the  felt  retaining  waalwr.  To  reaaaemMe  tlw  gear,  cevataa  tlw 
procedure  under  paragraph  274. 
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PIf  arc  223.  Pressing  Water 
Pump  Shaft  diroucb 


t 


C276)  Disassembling  tli«  Woter  Pimp 

c  Remove  die  four  nuts  holdfaii^  tfw  wAlei  puuip  body  to  drive 

bearing  sleeve  and  separate  the  two  parts  as  shown  in  figure  221.  Drive 
out  the  impeller  pin  with  a  punch  aa  abown  in  figure  222. 
NOTE:  TUe  pin  is  a  grooved  taper  plit  which  hat  two  ridgea  that  wedge 
the  pin  *hen  it  is  driven  into  the  impeller  and  the  shaft,  thus  preventing  the 
pia  from  turning  and  coming  looie.  Therefore,  when  driving  the  pin  out,  be 
«nra  to  drive  oqt  iS»  end  liiat  la  fhnSi  wWi  Dm  impeller  httb.  Place  Hie  inaiGta 
on  the  end  that  is  slightly  recessed. 

b.  Preaa  the  shaft  through  the  impeller  aa  shown  in  figure  223.  NOTE: 
Marii  on  Ae  ehaft  and  the  impetler  body  ao  that  the  impdlar  will  be 
installed  in  the  same  original  position  when  it  is  reassembled.  Kamove 
tfia  q^ring  clip  in  the  end  of  the  shaft  by  pressing  the  shait  aUgbUy 
tluuiiii^  tlie  gear  tnttil  tlie  dip  can  be  tdeaaed  and  iMried  off. 

c.  Press  the  shaft  out  of  the  gear  on  an  arbor  press. 

d.  Remove  the  spring  clip  from  the  impeller  as  shown  in  figure  224  and 
xemOve  tlie  water  puuip  seal  uaanbly. 

(2771  lMp«eHoB  mad  Replacement  of  Water  Pump  Parts 

a.  Ahniya  rqdace  the  water  pump  flexible  seal  and  the  water  pump  seal 
cariwn  wariier.  If  the  spring,  damp  ring  or  goidea  are  defective,  replace 
the  entire  water  pump  seal  assembly. 

b.  Check  the  impeller  for  cracks  and  broken  impeller  bladea  and  for 
looaeneia  of  ^  impiSer  on  the  diaft  and  for  loeaeneaa  of  tlie  pin  in 
the  impeller.  If  it  is  just  the  impeller  that  is  worn,  replace  the  impeller, 
if  the  shaft,  replace  the  shaft.  In  the  event  of  a  loose  pin,  usually  a 
B«w  pin  win  overcome  looaencit. 

c.  The  bearing  in  the  bearing  sleeve  is  not  removable,  and  if  it  is  worn, 
the  whole  bearing  aleeve  must  be  replaced.  This  condition  is  most 
tnHkdy  and  tlierefore  tlienld  it  occur,  It  win  be  neeetaary  to  mrface 
the  shaft  as  well. 

d.  Check  the  water  pump  body  for  cracks.  If  the  shaft  bushing  is  worn 
in  tiM  bo^,  replace  Hie  budiing.  TWe  baahfaig  is  s  aimpb  "drive  la" 
■ad  "drive  out"  bushing.  Be  sure  when  repladni  thia  boahiac  to  line 
vp  tlie  oil  slot  correctly  with  the  oil  reservoir. 

«.  iBMall  aaw  widdag  ia  tha  oil  reiarvoir.  It  will  be  aeeassary  to  flist 
remove  the  expansion  plug  with  a  small  cold  eUad  to  remove  die  wkk 

Gnd  install  It  Replace  the  expansion  plug 
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I27t)  RMMsamUtof  W«t«r  fum^ 

a.  PreM  the  gear  on  makmg  sure  to  line  up  the  keyway  with  the  key, 
prewing  the  gear  down  far  enough  so  that  the  lockwire  can  be  inataUed 
into  the  groove  on  the  shaft.  Ptms  die  shaft  back  down  ao  that  tfia 
snap  wire  will  be  down  in  the  gear. 

b.  Install  the  thrust  washer  on  the  shaft, 
c  bistall  the  bearing  sleeve  onto  tiie  shaft 
d.  Install  the  oil  seal  and  seal  plate. 

a.  Install  both  of  the  seals  in  the  impeller  in  their  proper  order  aa  ihown 
in  figure  225  and  grease  the  insi^  of  the  water  pump  fleidble  seali. 

f.  Install  the  impeller  and  saala  on  the  shaft  and  press  it  into  place. 
CAUTION:  Do  not  hammer  the  impeller  on  the  shaft  as  this  may 
reaidt  in  breaking  the  carbon  seals  or  flie  Impeller. 

g.  Drive  the  grooved  taper  pin  in  place.  Install  the  impeller  body  and 
gasket  and  the  four  nuts  and  lockwashers  holding  the  water  pump  body 
to  the  bearing  sleeve. 

(279)  Fan  and  Fan  Belt 

TIm  tan  i»  of  Hm  poahar  type  blowfaig  Ubit  air  Arough  tin  radiator  away 

frotn  the  engine.  The  fan  is  lubricated  with  wheel  bearing  grease  WB-3  every 
512  hours  of  operation  as  indicated  in  the  lubricating  chart.  At  the  2,048  hoar 
ovailiaiil,  the  fan  ahottU  be  disasasmbkd,  thoroughly  daaaed,  and  Hie  parts 

checked  for  any  excessive  wear  and  such  replacements  made  as  are  found 
necessary.  The  instructions  for  the  overhaul  are  given  in  paragraphs  280 
and  281. 

The  fan  belt  is  of  the  vee  type.  The  vee  type  belt  matt  rnii  with  some 
slack — just  enough  to  prevent  slippage  in  order  to  avoid  exceialva  wear,  must 
be  approximately  94'  alack.  To  adjust  fan  belt  tendon  loosen  ^  gaaarator 
adjustable  bracket  screw  and  nut  and  adjust  the  position  of  the  generator  for 
the  desired  fan  belt  pension.  See  figure  226. 


desired  fan  belt  f ensi 
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Paragraphs  280 — 282 


When  reinstalling  a  new  fan  belt,  always  loosen  the  fan  belt  adjustment 
so  as  to  allow  the  belt  to  be  slipped  in  place  without  forcing.  This  will  avoid 
any  internal  damage  to  belt. 

(280)  Disassembling  Fan 

a.  Remove  the  four  capscrews  holding  the  fan  blade  assembly  to  the  fan 
pulley.  Place  the  fan  pulley  on  a  bench  so  that  the  fan  mounting  face 
is  down. 

b.  Then  remove  the  lock  spring  holding  the  oil  seal  in  place  as  shown 
in  figure  227. 

c.  Turn  the  pulley  over  and  remove  as  much  of  the  old  grease  as  possible. 

d.  Remove  the  cotter  key  from  the  fan  spindle  shaft  and  remove  the 
castellated  nut.  When  the  nut  is  removed  the  spring  will  force  the  cup 
shaped  washer  off  the  shaft  revealing  the  ball  bearing. 

e.  Tap  the  end  of  the  shaft  inside  the  pulley  with  a  small  block  of  wood 
to  force  the  shaft  and  the  oil  seal  from  the  pulley.  The  ball  bearing  and 
oil  seal  can  now  be  removed  from  the  shaft.  The  bearing  on  the 
opposite  side  left  in  the  pulley  will  fall  out  when  the  pulley  is  turned 
over. 

(281)  inspection  and  Replacements  of  Fan  Parts 

a.  Always  replace  the  felt  seal  and  gasket. 

b.  Thoroughly  clean  the  parts  of  the  fan  pulley  assembly  in  gasoline  or 
kerosene.  NOTE:  Both  bearings  are  alike,  but  they  should  not  be 
interchanged  as  to  their  positions  on  the  shaft  since  they  should 
operate  the  original  race  from  which  they  were  removed.  Therefore, 
when  cleaning  them,  be  sure  to  keep  them  identified  with  regard  to 
the  races. 

c.  Examine  the  pulley  bearings  for  pitting  or  irregularity  in  the  balls  and 
for  wear,  pits,  and  unevenness  in  the  recess.  If  the  races  or  the  bear- 
ings are  pitted  or  worn,  remove  the  outer  race  as  shown  in  figure  228 
with  a  punch  and  hammer. 

d.  Examine  the  fan  spindle  shaft  for  mutilated  threads  and  any  evidence 
of  the  ball  bearing  inner  race  turning  on  the  shaft.  If  either  of  the 
foregoing  conditions  exist,  replace  the  shaft. 

e.  Check  the  fan  pulley  for  cracked  flanges,  mutilated  threads,  looseness 
of  the  outer  bearing  races.  If  the  foregoing  conditions  exist,  replace 
the  pulley. 

(282)  Reassembling  Fan 

a.  If  either  of  the  bearing  races  were  removed,  drive  the  new  race  or 
races  into  the  pulley  with  a  block  of  wood,  making  certain  to  get  the 
races  in  straight. 

b.  Push  the  ball  bearing  which  is  nearest  to  the  seal  onto  the  shaft  and 
coat  liberally  with  grease. 

c.  Push  the  shaft  into  the  pulley  through  the  seal  end.  Pack  WP  (water 
pump)  grease  around  the  shaft  in  the  hub  and  push  the  other  bearing 
in  place  on  the  shaft.  See  figure  229. 

d.  Install  the  large  flat  washer,  spring,  cup  shaped  washer,  small  washer 
and  the  nut  on  the  fan  side  of  the  pump  shaft.  Secure  the  nut  and  insert 
the  cotter  key.  Fill  the  pulley  with  water  pump  grease  so  that  the 
grease  is  even  with  the  fan  mounting  face.  See  figure  229. 

e.  Turn  the  -  pulley  over  and  install  the  large  paper  gasket  against  the 
outer  bearing  race. 

f.  Install  the  slightly  concave  washer  against  the  bearing  so  that  the 
concave  side  is  out.  Push  the  cork  seal  into  the  retainer  and  install 
on  the  shaft  and  into  the  pulley.  Install  the  lock  or  snap  ring.  See 
figure  227. 

Ks  install  the  f^n  blade  to  the  fan  hub. 
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Paragraphs  283 — 287 

(283)  Radiator 

The  radiator  is  designed  to  cool  the  water  under  all  operating  conditions. 
However,  the  radiator  core  must  be  kept  free  from  corrosion  and  scale  at  all 
times.  The  cleaning  of  the  radiator,  inspection  of  the  connections  and  mount- 
ing bolts,  and  the  use  of  corrosion  preventives  are  part  of  the  periodic  service 
procedures  that  are  recommended.  During  the  engine  overhaul,  the  radiator 
core  should  be  cleaned  inside  and  out  in  a  clean  solution.  At  the  same  time 
the  core  should  be  examined  for  leaks,  bent  tubes,  and  repairs  that  are  neces- 
sary to  be  made. 

It  is  important  that  only  clean  soft  water  be  used  in  the  cooling  system. 
The  use  of  hard  water  will  cause  scale  to  form  in  the  engine  jackets  and  in 
the  radiator,  thereby  tending  to  clog  up  circulation.  Where  the  use  of  hard 
water  cannot  be  avoided,  use  a  commercial  water  softener.  Blow  out  bugs  or 
any  leaves  or  lint,  or  any  other  obstructions  that  may  have  lodged  between 
the  fins  on  the  core  and  the  tubes  with  air  pressure.  Bent  fins  should  be 
straightened. 

(284)  Repairing  a  Leaicy  Radiator 

Do  not  use  liquid  solder  or  radiator  compounds  to  stop  leaks  as  these 
tend  to  clog  the  radiator  tubes.  A  leaky  radiator  should  be  tested  under  water 
with  about  four  to  five  pounds  of  air  pressure.  Note  the  source  of  the  air 
bubbles  and  solder  the  leaks.  Be  sure  to  wash  off  the  acid  after  soldering,  for 
many  well-done  jobs  have  been  ruined  by  not  washing  off  the  acid  which 
will  eat  into  the  tubes. 

(285)  Servicing  a  Clogged  Radiator 

If  a  hose  is  available  through  which  there  will  be  twenty  to  thirty 
pounds  of  water  pressure,  attach  the  hose  to  the  bottom  of  the  radiator  at  the 
drain  hole.  This  reverses  the  flow  and  will  tend  to  carry  the  dirt  which  has 
been  lodged  down  in  the  tube  back  upward  and  out  through  the  top  of  the 
radiator.  If  the  radiator  is  so  badly  clogged  that  this  does  not  serve  to  free 
the  circulation,  then  use  a  solution  of  one  part  of  muriatic  acid  to  three  parts 
of  water  in  sufficient  quantity  to  fill  up  the  radiator.  If  muriatic  acid  is  not 
available,  a  solution  can  be  used  make  up  of  approximately  three  pounds  of 
commercial  lye  added  to  a  sufficient  quantity  of  water  to  fill  the  cooling  system. 
In  either  case,  the  solution  should  be  allowed  to  stand  in  the  system  three  or 
four  hours.  After  draining  the  radiator  and  engine,  the  cooling  system  should 
be  thoroughly  flushed  with  clean  water  before  filling  with  clean  water. 

(286)  Hose  and  Hose  Connections 

Occasionally  pieces  of  broken  hose  will  clog  the  radiator  and  cause  over- 
heating. This  condition  can  be  overcome  by  draining  and  flushing  the  radiator. 
Be  sure  that  all  hose  connections  are  tight. 

(287)  Adding  Water  to  Overheated  Engine 

When  engine  is  short  of  water,  stop  and  let  the  engine  cool  off.  When 
adding  water  keep  the  engine  running  at  slow  speed,  to  avoid  cracking  the 
block  or  radiator. 


Fi9«r«  230.  Wiring  Diagram. 
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Electrical  Group 

The  electrical  group  consifts  of  Stsrting  Syatcm,  the  GttMntiac  Sys- 
tem, and  Ignition  System. 

tlM  wiring  diagram  shows  how  the  electrical  group  U  connected  to  the 
engine.  (See  figure  230>. 

The  Buda  HP-217  Engine  is  equipped  with  a  single  wire  electrical  ny^- 
tern.  This  single  wire  system  contains  various  size  wires  and  connections  by 
means  of  wUdh  all  decirieal  units  are  fatercwineeted  with  a  storage  battery. 
The  engine  and  metal  parts  act  as  a  ground  for  completing  the  other  circuits 
necessary  for  conducting  the  electrical  energy  to  the  various  electrical  units. 

Par  accurate  tMts  of  tfie  electrical  units  and  aaiSsfactory  repairs,  it  is  ne- 
cessary that  adequate  tools,  equipment,  and  precision  gauges  and  meters  are 
available.  Although  such  unite  as  starters,  generators,  and  distributors  are 
sturdily  constructed,  they  have  delicate  raechanisras  whldi  require  estremdy 
accurate  adjustmente  for  precision  operation. 

No  adjustments  of  the  voltage  regulator  should  be  attempted  without  the 
necessary  information,  test  meters,  and  such  .tools  as  are  necessary  for  satis- 
factory rspMir  jobs* 
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PIgare  231.  Starting  Motor. 


(288)  Starting  Motor  and  Magnetic  Switch 

The  starting  or  cranking  motor  is  a  four  pole,  four  brush,  six  volt 'unit 
with  the  armature  supported  by  a  grey  iron  bearing  at  the  commutator  end 
and  a  bushing  at  the  drive  end.  When  current  is  passed  through  the  field 
coils,  a  powerful  magnetic  field  is  created.  Current  dien  flowing  through  the 
armature  windings  causes  a  strong  force  to  be  exerted  on  the  armature  wind- 
ings so  that  the  armature  is  forced  to  rotate  or  spin.  This  rotating  movement 
'is  transmitted  by  tiie  starting  motor  drive  pinion  to  the  engine  flywheel  so 
tlwt  the  engine  is  cranked.  The  Bendix  Drive  provides  meshing  of  tihe  drive 
pinion  with  the  enpne  fl}rwheel  when  the  cranking  motor  operates,  and  de- 
meshfS  the  drivepiniwi  as  soon  as  the  engine  starts  n^nhi^.^  ^  ^M^gure  231. 
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Paragrapht  289—219 


ntv*m  Kapwtie 


The  magnetic  switch  consists  of  a  winding,  plunger,  contact  terminal,  and 
contact  disc.  When  the  winding  it  energized  (connected  widi  the  battery)  by 
'  the  closing  of  the  cranking  motor  switch,  the  resnlting  magnetic  Reld  pulls 
in  the  solenoid  plunger,  forcing  the  contact  disc  against  the  contact  terminals 
•nd  connecting  the  cranking  motor  to  the  battery.  Opening  of  the  cranldnc 
motor  switch  disconnects  the  magnetic  switch  winding  from  the  battery  ao 
that  tiie  magnetic  switch  spring  can  separate  the  contact  disc  from  the  ter- 
minals opening  the  drcoit  between  the  cranking  motor  and  bnttMjp.  8m  figott 
232.   Tabulated  data  on  starter  motor  is  as  follows: 

Clockwise  rotation,  viewing  drive  end. 

Brush  spring  <siMlinw   12  to  36  ounces. 

No  load — 65  amperei  at  5  volts  at  6000  r.p.m. 

Lock  torque  testis  pounds  foot  at  570  amperes  «t  3.15  valla, 

C^)  ScrvtelBf  Sfartlwg  Itofor  Every  1M  Horn  «!  Optrattoa 

a.  Remove  the  head  band  and  insoect  the  commutator.  If  the  commu- 
tator is  dirty  or  discolored,  it  can  be  cleaned  by  holding  a  piece  of 
No.  m  or  No.  000  taadpoper  acoiaat  It  «li9a  tandng  4m  armatiiro 

aknriy.  Blow  the  sand  out  of  the  motor  after  cleaning  the  commutator. 
If  tha  comnntator  is  rough  or  worn,  the  motor  should  be  removed 
ima  the  engino  for  an  ovarhauL  CAUTION:  NBVBR  USB  BMBRY 
PAPER. 

b.  Inspect  the  bmalMS.  The  brushes  should  slide  freely  in  their  holders 
and  waSu  full  contact  on  tba  coanBolater.  Make  sore  that  tiw  htmkm 

are  perfectly  in  line  with  the  commutator  segment.  If  the  brush  holders 
need  repair  or  if  the  brushes  are  worn  to  any  shorter  than  5/16"  (from 
an  oiiBlwd  langth  of  H',  tha  motor  ihoidd  bo  loomd  for  m  ovorinnl 
and  brushes  replaced,  as  given  in  paragn'^ph  316. 
c  Inspect  the  wiring  from  the  battery  to  the  ground  and  from  the  bat- 
tarjf  to  tfia  itartiiif  awitcht  and  from  tiio  awilcli  to  tfM  f^^*"*'  for  looao 
or  corroded  connections  and  for  frayed  trtllltttiwi  AIbo  diadt  ttM 
mounting^ bolts  which  must  be  tight. 
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Parogroph  290 


Figar*  233.  Removing  Commutator  End  Frame. 


(290}  Tuning  Up  Starting  Motor  Every  256  Hours  of  Operofloa 
s.  Smbww  liw  stATtlnc  motor  from  tiic  onfins. 

b.  Detach  the  commutator  end  frame  by  removing  the  cover  bmd  tad 
by  removing  two  brush  screws  and  lodEwashers  so  that  the  fiald  coO 
WKf  be  distkcbed,  snd  timi  leuMWhiK  two  (lu'ouch  boltB  woA  lode- 
washers.   See  figure  233. 

It  may  be  necessary  to  tap  the  commutator  end  frame  lightly  with 
A  foft  liMMBW  to  loosen  it^ 

C  Remove  timist  washer  from  armature  shaft.    See  figure  234. 

d.  Tiq^  the  ibive  housing  away  from  the  field  frame  and  remove  the 
amwtnre  with  €tte  Bendiz  Drive  aiid  driv*  hoariiig.  8m  figvM  234» 
Then  remove  the  armature  snd  Bendiz  Drive  from  the  drhr*  houriiif 
as  shown  in  figure  235. 

The  Bendix  Drive  ttmf  be  removed  from  the  drive  dltfr  by  benditig 

down  the  tang  of  the  lockwasher  and  unscrewing  the  Bendix  Drive 
bead  attaching  screw.  The  Bendix  Drive  assembly  will  slip  off  the 
diaft.   Sanwve  tlje  woodiuff  key  from  the  •haft-   U  neceanry,  the 

B«Ddix  Drivt  may  be  further  disassembled  by  removing  the  other 
driv*  ipciiig  attaching  screw  after  bending  doirn  the  tang  of  the  lock- 
waaher.    See  figure  236. 


LOCK  WASHER 

Figvrc  235.  Installing  Bendix  Drive  Head. 


SPACER  WASHERS 


ft§v9  234.  Bradinc  I<oclcwmih«r  Tang  on  Bendix  Driv*. 
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1291]  Svnrieing  and  Checking  the  Armature 

a.  Do  not  dean  the  armature  by  any  degreasing  method,  since  this  would 
damage  the  inralati«i  uid  might  rain  tiie  armatore.  Wipe  wiA  a  clean 
cloth  SLIGHTLY  dampened  with  carbon  tetrachloride  or  similar  sol- 
vent If  commutator  is  rough,  out  of  round,  has  a  high  mica,  filled  slots, 
or  ia  btimed,  it  must  b«  tumad  down  hi  a  laHie  and  the  odea  ondatoM. 
See  paragraph  304.  Armatura  may  be  dwcked  for  ground,  optn,  or 
short  circuit  as  follows: 

h.  Check  die  test  lamp  and  test  points  from  tiie  eommntator  to  tht  arma- 
ture shaft  or  lamination.  If  the  lamp  lights,  indicating  ground,  and  if 
the  ground  is  not  readily  apparent  and  repairable,  the  armature  must  be 
rei^aead.  Sae  IRKure  237. 

&  An  open  circuited  armature  is  often  easy  to  detect,  since  this  condition 
produces  badly  burned  commutator  bars.  The  bars  connected  to  the 
open  aiiuature  ^Hndihgi  soon  bum  im  operation  ttnoe  avaiy  tine  tltey 
pass  under  the  brushes  they  interrupt  a  flow  of  current  so  that  heavy 
arcing  occurs.  If  the  bars  are  not  too  badly  burned,  the  armature  may 
eftan  ba  w^ed.  Sec  figure  238. 

d.  A  shorted  armature  may  be  detected  on  a  growler.  The  growler  is  a 
strtMig  electromagnet  connected  to  a  source  of  alternating  current. 
When  a  aborted  armatare  is  placed  on  the  growler  and  a  hadcsaw 
blade  held  above  the  shorted  coi!s  in  the  armature,  the  blade  will  be 
alternately  attracted  to  and  repelled  from  the  armature,  causing  the 
blada  to  biBs  against  the  armature.  Before  ffiacarding  an  atmatnra 
testing  shorted,  inspect  the  commutator  slots  carefully,  since  COppec  cr 
brush  dust  sometimes  collects  in  the  slots  and  shorts  adjacent  bara, 

(1921  iMpMfIng  the  Fields 

The  fields  should  not  be  cleaned  by  a  degreasing  method,  since  this  would 
damage  the  insulation  and  might  ruin  the  winding^.  Clean  by  wiping  with  a 
dean,  dry  dotb.  Bi  careful  in  handling  tiie  windinSB  to  avoid  brealnng  or 
wealcening  the  connecting  straps  between  win^gs.  If  the  field  insulation  is 
charred  or  chaffed  so  that  the  windings  are  ei^oaad,  it  ia  sMnetimes  possible 
to  rewrap  tiiera  with  tnaolating  tape  and  paint  them  with  insulatirag  compound. 
It  must  be  remembered  that  if  the  wrapping  is  done  carelessly  so  the  insula- 
tion bulks  up  too  large,  it  wiU  be  impossible  to  reaaaemble  the  coils  under  the 
PQ)*4hoaa.  AH  aidderad  connecttmia  ihould  Im  made  ^th  xo^  flux  aolder. 
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Figar*  239.  Checking  Brush  Spring  Tension. 
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n§f  Ml.  RttOMviiig  Bruah  H<ddeni  and  Spring.  ' 


12131  Chtckiiiq  Mm  Brvth  Sprliifi* 

Tbe  brush  springs  should  have  sufficient  tension  to  provide  the  proper 
JHremire  between  the  brushes  and  commutator  after  the  unit  is  assembled. 
This  may  be  checkad  hf  placing  tiie  annatnre  moA  coamuttator  and  framt  to- 
gether in  their  normal  operating  position  and  then  placing  the  brushes  in  their 
bcdders  with  the  springs  in  place  so  that  the  tension  of  the  brushes  against 
tfie  commutator  can  be  meaaored  with  a  tpring  gauge.  Replae*  aprbtga  if  ^ 
tension  is  not  32  to  36  ounces.   See  figure  239. 

(294)  Cheeking  the  Brush  Holders 

if  the  brodt  holder*,  spring  pint,  famdMors,  ivaahers,  «tc.,  arc  wairpad. 

cracked,  burned,  or  otherwise  damaged,  replace  fhem. 

(295)  Inspecting  the  Bendix  Assembly 

Clean  the  Bendix  assembly  in  kerosene  and  inspect  the  Bendix  for  worn 
parts  or  distorted  tpringa,  and  rcj^Iace  any  faulty  parts.  .  LObiieate  sparingly 

with  light  oil. 

(296)  Reossembling  the  Starting  Motor 

a.  To  aaacfuMe  tiw  Bendix  drive  on  tiie  ahaf  t,  pot  tiie  woodniCf  kiy  In 

place  followed  by  the  drive  head.  See  figure  235.  Slip  the  drive  spring 
and  remainder  of  the  aiaembly  on  the  shaft  and  secure  them  by  running 
diemn  the  Bendfat  drive  spring  acrew.  Be  rare  to  nae  n«w  lodEwasheta 

and  place  them  with  the  bent  lip  in  the  gap  in  the  drive  spring  eye. 
Bend  the  tangs  up  against  the  flat  side  of  the  screw  head.    See  figure 

240; 

-  b.  To  assemble  the  gear  housing  with  the  armature  to  the  field  frame, 
place  the  thrust  washer  on  the  armature  shaft  and  slip  the  shaft  into 
gear  lioiiirfng. 

e.  To  attach  the  drive  housing  with  the  drive,  place  the  drive  shaft  with 
the  gear  and  Bendix  drive  in  the  drive  housing  as  shown  in  figure  241, 
and  attach  tlw  hooafaig  to  the  fidd  frame.  Make  anre  ^t  tfie  dowel 
pins  line  up  with  the  dowel  holes. 

d.  To  attach  the  commutator  end  frame,  place  the  thrust  washer  on  the 
armature  shaft  and  cock  the  bmdi  holders  and  a%  the  conrunntator 
end  assembly  into  place  on  the  field  frame.  See  figure  242.  Insert 
the  two  through  bolts  and  lockwashers.  Attach  the  two  field  coil  leads 
to  the  hmah  lead  ctipa  witii  two  aeraws  and  lodwaahera.  tnatafl  fh* 
cover  band. 

The  starting  motor  should  now  be  subjected  to  lock  torque  test 
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SWITCH 


flqart  243.  Hook-up  for  No  Load  and  Torque. 

(297)  Starting  Motor  No-Lood  Test 

Connect  an  ammeter,  carbon  pile  rheostat,  and  battery  in  series  with  the 
motor  terminal  and  the  frame.  (Starting  motor  should  be  removed  from  the 
engine  for  this  test.)  Connect  a  voltmeter  from  the  motor  terminal  to  the 
motor  frame.  See  figure  243.  Adjust  the  voltage  to  11.0  volts  and  read  the 
ammeter  which  should  not  show  more  than  35.0  amperes.  Hold  a  tachometer 
against  the  drive  end  of  the  armature  shaft  and  read  the  speed  while  operating 
at  11.0  volts.    The  speed  should  be  at  least  4100  r.p.m. 

If  the  current  is  high  and  the  speed  low,  inspect  the  bearings  for  correct 
alignment  and  make  sure  the  armature  turns  freely  without  interference.  If 
the  current  is  low,  inspect  the  brushes  for  correct  seating  on  the  commutator 
and  inspect  the  internal  connections  of  the  motor  for  high  resistance. 

(298)  Starting  Motor  Lock  Torque  Test 

With  the  motor  connected  as  given  in  the  foregoing  paragraph  and  using 
a  spring  scale  and  torque  arm,  measure  the  stall  torque. 

Fasten  the  torque  arm  securely  to  the  starter  motor  shaft.  The  motor 
should  be  clamped  rigid  to  a  work  bench.  Hook  the  spring  scale  to  the  torque 
arm  exactly  12 "  from  the  center  of  the  motor  shaft.  With  the  current  flowing 
through  the  motor,  adjust  the  voltage  to  6.0  volts  and  read  the  ammeter  and 
spring  scale.  The  current  should  be  440  amperes  maximum  and  the  torque 
should  be  more  than  20.0  foot  pounds.  If  the  current  is  high  or  the  torque 
too  low,  inspect  the  motor  for  high  resistance  connections,  incorrect  bearing 
alignment,  and  incorrect  brush  seating. 

(299)  512  Hours  Overhaul  of  Starter  Motor 

At  this  period  a  complete  disassembly  of  the  subassemblies  of  the  starting 
motor  should  be  done.  After  the  disassembly  of  the  starter  motor  into  its 
major  assemblies  has  been  made  according  to  paragraph  290,  the  disassemblies 
of  the  major  assemblies  are  made  as  follows: 

(300)  Disassembly  of  Commutator  End  Frame  Assembly 

Remove  two  brush  attaching  screws  (screw-driver)  and  lock  washers  so 
the  four  brushes  may  be  detached.  Two  screws  were  removed  when  the  field 
leads  were  disconnected  to  remove  commutator  end  frame. 

Detach  brush  springs  by  catching  straight  section  of  springs  with  pliers 
or  screw  driver  and  lifting  off  with  brush  holders.   See  figure  242. 

(301 )  Disassembly  of  Field  Frame  Assembly 

Remove  field  coils  from  field  frame  by  removing  4  pole  shoe  screws  (pole 
shoe  screw  driver)  4  pole  shoes  and  coils.  See  figure  244.  Be  careful  with 
coils  to  avoid  bending  lead  connections  or  damaging  insulation.  Take  off  in- 
sulating strip  under  coil  connections. 

From  terminal  stud,  remove  nut  (Vs"  wrench),  lock  washer,  washer  nut 
(i/i"  wrench),  lock  washer,  washer,  and  insulating  washer.  Remove  terminal 
stud  from  field  frame  and  slip  three  bushings  and  insulating  washer  off  stud. 
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Fif  w*  244,  Removing  Pole 
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13021  DisMSMiiMy  of  Mo^Mfte  SwHdb 

The  only  disassembly  is  that  the  outside  nuts  and  lock  washers  may  be 
removed.  The  inner  nutt  thould  not  be  removed  since  this  would  allow  the 
cHidt  to  tun  flo  Icfldi  iiwidt  tfM  switdi  wotdd  tecdt  off. 

C393I  lA^irs  and  Replacaiii— ti 

Any  defective  insulator,  screw,  washer,  lead,  stud,  plate,  etc.,  should  be 
replaced.  Cracked,  bent,  worn,  burned,  insulators  or  washers  are  defective  and 
anM  ht  mplaead,  Stads  or  screws  which  are  bent,  battered,  broken,  or  which 
haw  crossed  or  damaged  threads,  are  defective;  leads  which  have  broken 
•tarands,  frayed  insulation,  are  defective,  and  must  be  replaced. 

13041  Rttpairiiig  Aiwlm  i 

If  the  commutator  is  worn,  dirty,  rough,  out  of  round,  has  high  mica, 
filled  slots,  burned  spots,  place  the  armature  in  a  lathe  and  turn  down  the 
cemmuutor.  Make  cut  no  daaper  than  nscswary.  Minhnan  diamatar  of  com- 
mutator  should  be  1.5625  in.  (original  1-11/16').  If  it  is  necessary  to  turn 
commutator  down  below  this  diameter,  diacard  armature.  Undercut  mica 
l/»kKh. 

Some  bars  badly  burned,  with  othtr  bars  fairly  clean,  indicatta  an  open 
circuited  armature.  The  open  circuit  wOl  usually  be  found  at  the  commutator 
fiasT  bafs  and  is  oftan  a  rasolt  of  e«ca«dvely  long  cranking  periods  which  ov«r> 
heat  the  unit  and  cause  the  connections  to  become  bad.  Thrown  loldcr  is 
evidence  of  this  condition.  Repair  ia  made  bjr  resolderinc  leads  in  riser  bars 

(rosin^^nuc)  and  tusning  down  eenunutatera.  „  .  .    ,  ^ 
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Paragraphs  305 — 309 


(305)  Repairing  Fields 

If  the  insulation  is  charred,  or  worn  away,  so  the  field  coils  are,  or  could 
become  grounded,  repair  may  sometimes  be  made  by  rewrapping  the  coils  with 
insulating  tape  and  painting  them  with  insulating  paint.  This  operation  mutt 
be  executed  with  care  and  neatness,  since  excessive  bulkiness  of  the  tape  will 
prevent  reassembling  the  windings  under  the  pole  shoes  in  the  proper  manner. 
Make  soldered  connections  with  rosin  flux. 

(306)  Replacing  Bushings 

If  a  new  bushing  should  be  installed  in  the  drive  and  housing,  it  should 
be  finished  as  follows:  burnish  to  .624-.625;  drive  housing — burnish  to  .562-.564; 
commutator  end — burnish  to  .500-. 501. 

(307)  Reassembly  of  Starting  Motor 

Reassemble  the  starting  motor  according  to  the  instructions  in  paragraph 
296  and  subject  the  starting  motor  to  no-load  and  lock  torque  tests  according 
to  the  instructions  given  in  paragraphs  297  and  298. 


KEEP  THE  TERMINALS  TIGHT  AND  CLEAN.  A  loose  battery 
connection  will  cause  the  voltage  regulator  to  chatter — and  this  may  result  in 
early  failure  of  the  regulator.  If  they  show  tendency  to  corrode,  clean  and 
apply  a  thin  coat  of  vaseline  to  protect  them  from  the  acid.  Keep  the  outside 
of  the  battery  clean.  Neutralize  any  electrolyte  that  may  be  on  the  metal 
surfaces  with  a  cloth  saturated  with  ammonia  or  bicarbonate  of  soda  solution 
(one  pound  to  one  gallon  of  water,)  then  wash  off  with  water  and  dry. 

(308)  Testing  Battery 

Test  the  specific  gravity  of  each  cell  with  a  hydrometer.  A  reading  of 
1.270  indicates  fully  charged;  shortly  after  adding  water.  CAUTION:  Use 
only  distilled  water.  Do  not  allow  battery  to  stand  in  a  discharged  state.  It 
may  become  ruined  by  sulphation.  A  stored  or  unused  battery  should  be  given 
a  slight  charge  once  a  month.  A  battery  can  sometimes  be  brought  out  of 
sulphation  by  a  long  and  steady  low  charge. 

If  the  battery  requires  frequent  addition  of  water  and  is  gassing  exces- 
sively, test  it.  If  in  bad  condition,  it  is  undoubtedly  due  to  overcharging.  The 
voltage  regulator  should  be  checked  for  faulty  adjustment.  If  one  or  more  cells 
continually  require  more  water  than  others,  it  is  an  indication  of  a  damaged 


It  is  especially  important  in  cold  weather  to  test  the  specific  gravity.  A 
battery  freezes  between  the  temperatures  32  degrees  above  zero  and  50  de- 
grees below  zero,  depending  on  the  state  of  its  charge.  Do  not  add  water 
after  shutting  down  for  the  night.  It  will  freeze  quickly.  See  that  it  gets  a 
charge  after  adding  water. 


Battery 


cell. 


(309)  Cold  Weather  Care 
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Ng«r«  24f .  Generator. 

Generating  System 

(310)  Generator 

The  battery  diarging  gentrator  !•  a  de^^  for  chang^g  mechanteri  oiergy 

into  electrical  energy  which  is  stored  in  the  battery  for  starting  the  engine  and 
operating  such  other  engine  accessories  as  ^are  electrically  operated.  See 
*  figure  245t 

Mounted  on  the  generator  frame  is  a  combination  circuit  breaker  and 
voltage  regulator.  The  circuit  breaker  is  an  automatic  switch  which  closes  and 
opeoa  tile  ctrarft  between  tiie  generatw  and  Hie  elorage  battery.  It  cenauts  of  an 
electromagnet  and  a  set  of  contacts.  When  the  generator  is  not  running,  the 
contacts  are  open.  When  the  generator  is  started,  the  contacts  are  auto- 
matkany  closed  to  connect  the  generator  to  the  battery.  When  tiie  engine 
is  stopped  or  the  generator  loses  speed,  the  voltage  falls;  and  as  soon  as  the 
generator  voltage  drops  below  the  battery  terminal  voltage,  the  contacts  auto- 
maticaDy  open,  thiia  preventing  the  battery  from  discharging  badi  throngh 
the  generator. 

The  voltage  regulator  reduces  the  generator  output  when  the  maximum  is 
not  needed,  thus  preventing  high  voltage  and  an  overcharged  battery.  When 
the  battery  is  in  a  low  charged  state,  the  regulator  automatically  increases  the 
generator  output  to  its  maximum,  and  when  the  battery  reaches  a  high  state 
of  eharg)^  the  r^^tor  atitomatie^y  decreases  the  inate  <A  charge. 

cm  I  Tabulatod  Data,  Generator  and  Voltage  Regulator 

GENERATOR 
Cloclnwiee  rotation  viewing  drive  end. 

Brush  Spring  tension — 16  ounces. 

Cold  Output— 19-21  amperes  at  8.35-8.5  volts  at  1800  r.p.m. 
Hot  Ou4>at^l2  amperes  at  7.35-7.«5  volts  at  2000  r.pjoa. 
Field  Carrent~>4<^.t  amperes  at  6  volts. 

CUT-OUT  RELAY 
Air  Gap  .015  * 

Point  Opening  .020" 
Points  Close  6.3  to  6.9  volts 

VOLTAQB  COIfTROL  UNIt 
Air  Gap  .035" 
Point  Opening  AKSOT 
Contact  Spring  Tei»ton  .5  to  1.1  ovnee 

Armature  Travel  .035" 

Points  Open  6.95  to  7.35  volts  at  150°  F. 

Points  Close  6ja  madnram  volta  at  150"  P. 
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Poragraplii  312—316 


(312)  S«nrieiiH|  the  G«Mrator  oad  Voltog*  R«fiilator 

There  are  fhree  regular  Mrvicinga  which  the  maiiLtenaiice  repair  per- 
sonnel should  give  the  generator.   They  are  the  129  hoor  gaBaral  ioepecdaa, 

256  hour  tune-up,  and  the  512  hour  overhauL 

(313)  128  Hour  GMeral  Inspection 


^       W^^^u^^k^^&^^K  ^^^^^^^^^^^^^^^^^^^ 

a*  mepeCTHig  vwiiiiiiwaww 

Remove  the  head  band  and  inspect  the  commutator.  If  the  com- 
mutator is  dirty  or  discolored,  it  can  be  cleaned  by  holding  a  piece  of 
No.  00  or  Na  000  iudpaper  afatiwt  it  whUt  inraiac  die  orMMliire 
slowly.  Blow  the  sand  out  of  the  generator  after  cleaning  the  com- 
mutator. See  figure  246.  If  the  commutator  is  rough  or  worn,  the 
t»iwr«tor  should  be  removed  and  compteMl^  ovoriiantod.  Sot  pom* 
tnq>h  316. 
h.  Inspecting  Brushes 

Inspect  the  bmahea  md  hroih  holdera.  The  brndiM  ■hoold  iBdi 
freely  in  their  holders  and  should  be  perfectly  in  line  with  the  com- 
mutator segments.  If  the  bnuhes  do  not  slide  freely,  are  out  of 
alignment,  oil  eoaked,  or  worn  to  less  than  7/Ui*,  Om  HBewtflc  iheald 
be  removed  for  a  tune-vp  infection  given  in  paxagnfiit 

c.  Inspecting  Wiring 

Inq^  an  the  wiring  from  die  generator  to  i3m  regatelart  and 
from  the  regulator  to  the  battery,  and  from  the  battery  to  the  ground 
for  worn  or  frayed  insulation,  broken  wires,  and  for  loose  or  cor- 
roded connectiont.   Repair  or  replace  die  dtlective  wiring. 

d.  Checking  Brush  Action 

Run  the  generator  at  maximum  output  (approximately  1800  r.p.m.) 
and  note  the  eooinratator  action.  If  there  ia  oaoeMlve  arcing  Hut  wan 
the  brushes  and  commutator,  remove  the  generator  for  the  tune-up 
inspection  according  to  paragraph  316.  Inspect  the  regulator.  Check 
the  wiring  a«  indicated  in  "C". 


(3T41  Oiling  Generator 

The  drive  end  ball  bearinga  of  the  generator  should  be  given  three  to 
five  drops  of  median  engine  oil  in  tiie  hinged  top  oiler  «t  the  top  of  the  iod 

head.    Fill  the  commutator  end  ovl  pocket  with  medium  engino  Oil  in  die 

combination  oiler  in  the  commutator  end  cap  cover. 

(315)  Checking  Ammeter 

Daring  the  starting  and  after  the  engine  is  in  operation,  the  pocitton  of 
the  ammeter  hands  should  be  noted.  After  the  engine  is  electrically  cranked 
and  started,  the  generator,  if  operating  normally,  will  immediately  begin  to 
icluiu  to  tlic  lioilH'y  the  cnrrant  need  in  atardng. 
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Paragraphs  316 — 317 

(316)  256  Hour  Tune-up 

a.  Remove  the  generator  from  the  engine  and  take  off  the  head  band. 

b.  Inspect  the  commutator  and  if  it  is  dirty  or  discolored,  clean  it  by 
holding  a  piece  of  No.  00  or  No.  000  sandpaper  against  the  commu- 
tator while  turning  the  armature  by  hand.  Blow  the  sand  out  of  the 
generator  after  cleaning  the  commutator.  If  the  commutator  is 
rough  or  worn,  the  generator  should  be  disassembled  and  completely 
overhauled  according  to  paragraph  322. 

c.  Inspect  the  brushes.  Each  should  slide  freely  and  should  be  free 
from  oil  and  dirt.  Brushes  that  are  oil  soaked  or  are  worn  to  less 
than  7/16  "  should  be  replaced. 

d.  To  remove  the  brushes,  disconnect  the  brush  leads  as  illustrated  in 
figure  247,  and  remove  screw  from  the  brush  holding  it  to  the  holder. 
When  installing  brushes,  make  sure  that  the  brushes  are  assembled 
so  that  the  beveled  face  of  the  brush  fits  the  commutator.  Check 
the  alignment  to  make  sure  that  the  brush  edge  is  parallel  with  the 
commutator  segments.  If  the  alignment  is  off,  or  if  the  brushes  do 
not  slide  freely,  the  commutator  end  plate  should  be  disassembled  and 
inspected  as  described  in  paragraph  324. 

e.  After  new  brushes  are  installed,  they  should  be  sanded  to  make  sure 
of  the  proper  fit  on  the  commutator.  To  sand  the  brushes,  cut  a 
strip  of  No.  00  or  No.  000  sandpaper  to  the  exact  width  of  the  com- 
mutator. Slip  this  strip  under  a  brush.  With  the  abrasive  side 
against  the  brush  and  the  brush  at  its  proper  spring  tension,  draw 
the  sandpaper  following  the  contour  of  the  commutator  and  make 
certain  that  the  entire  face  of  the  brush  is  being  ground.  Do  not 
grind  excessively  and  be  careful  not  to  break  the  edge  of  the  brushes. 
See  figure  248. 

f.  Check  the  brush  spring  tension.  Hook  a  spring  scale  under  the  third 
brush  arm  near  the  end  or  in  the  hole  in  the  lip  of  the  main  brush 
arms  and  pull  on  a  line  parallel  to  the  face  of  the  brush.  Take  the 
reading  just  as  the  arm  leaves  the  brush.  The  main  brush  spring 
tension  should  be  14  to  18  ounces,  maximum.  The  third  brush  spring 
tension  should  be  16  to  20  ounces.  If  the  tension  is  too  great,  the 
brushes  and  the  commutator  will  wear  excessively.    See  figure  239. 

(317)  Battery  Chorging  Generator  Bench  Test 

Mount  the  generator  on  a  test  stand,  connect  the  test  stand  ammeter, 
and  voltmeter.  Connect  the  ammeter  lead  to  generator  "A"  terminal  and 
ground  generator  "F"  terminal  with  a  jumper  lead.  Operate  generator  at 
speed  at  which  maximum  output  Is  obtained.  If  output  exceeds  19  to  21 
amperes  with  the  generator  cold,  immediately  remove  the  cover  band,  loosen 
the  third  brush  ring  locating  screw  in  the  commutator  end  of  the  frame  and 
move  the  third  away  from  the  ma'n  brush  to  obtain  19  to  21  amp.  Generator 
output  at  specified  voltage  must  be  checked.  If  specified  voltage  cannot  be 
obtained,  Yn  ohm  variable  resistance  of  sufficient  current  carrying  capacity 
should  be  inserted  into  the  charging  circuit  and  resistance  cut  in  until  the 
specific  voltage  is  obtained.  Operate  until  the  generator  reaches  operating 
temperature.  This  will  take  about  thirty  minutes.  When  operating  tem- 
perature is  reached,  the  generator  should  produce  9  to  12  amperes  at  7.35  to 
7.65  volts  at  2000  r.p.m.  The  generator  r.p.m.  can  be  checked  with  a 
tachometer.  Adjust  the  voltage  by  moving  the  third  brush  toward  the  main 
brush  to  increase  output  or  move  the  third  brush  away  from  the  main  brush 
to  lower  the  output.  After  adjustment  is  complete,  tighten  the  locating 
screw  and  replace  the  cover  band. 

NOTE:     Always  check  the  generator  output  at  the  specified  voltage. 
Never  set  the  output  bevond  the  specified  value.    Failure  to  observe  these 
rules  may  cause  a  high  setting  which  will  damage  the  generator, 
ri-       J..   C  ftli^  Original  from 
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a)NTACT  POINTS^  :  g^^A  ^CONTACT  POINTS 


CROCUS  CLOTH 


Mf .  Clwuihig  Coolacta  on  Voltag«  RHddator. 

13181  laspecting  and  Adjusting  Voltage  Regulator 

NOTE:  The  regulator  should  be  removed  from  the  generator  and  tfM 
leads  disconnected  for  the  following  inspection  and  adjustment. 

CAUTION:    Tape  the  batltty  kads  to  pMVMtt  duxrt  circuiting. 

a.  Remove  the  regulator  cover  and  inspect  the  regulator  visually  for: 
(1)  evidence  of  burning  or  abnormal  high  temperatures  at  the  coils; 
coafef,  iniulation,  extermd  tacminals,  or  any  other  pointt;  (2)  loow 
connections  resulting  from  poor  soldering;  (3)  loose  nuts  on  the 
bottom  of  the  magnet  cores;  (4)  loose  screws,  NOTE:  (All  screws 
must  hav«  lo^waihers) ;  (5)  bndetn  or  altered  carbon  resistor.  Re- 
pair or  replace  any  of  the  items  mentioned  above  that  may  be  faulty. 

b.  Inspect  the  contacts.  If  they  are  dirty  or  burned,  they  can  be 
cleaaed  with  a  piece  of  crocus  cloth.  See  figure  249.  Do  not  use 
sandpaper  or  a  file.  After  cleaning,  the  contacts  should  be  cleaned, 
if  possible,  with  refined  carbon  tetrachloride,  to  remove  any  dirt  or 
grease;  after  which  a  piece  of  clean  linen  tape  or  hard  paper,  tadl 
kraft  wrapping  paper,  should  be  pulled  between  the  contacta  to  re- 
move any  fine  lint  or  dirt. 

C31fl  T«s«fil9  md  A^frnflng  Volf«i9«  R«9irfalw 

The  cut-out  relay  and  voltage  control  unit  are  checked  and  adjusted 
according  to  the  following  paragraphs:  (See  paragraj^  311  for  specifications.) 

(320)  Checking  Cut-Out  Relay 

With  the  contact  points  held  dosed,  check  the  air  gap  between  the 
armatiure  and  the  center  of  the  core.  Thia  gap  should  be  .015".  To  adji^ 
tooaen  Che  two  terewa  at  the  iMck  of  the  relay  and  raiae  or  lower  the  ^|^n«> 
tore  as  required.    See  figure  250.    Tighten  screws  securely  after  adjustment. 

Measure  pcrint  opening  with  points  open.  The  gap  should  be  .020*. 
Adjust  by  bending  die  upper  amatttre  stop. 
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Porograpln  121—322 


The  CLOSING  VOLTAGE  it  checked  by  reducing  the  generator  ipeed 
or  cutting  out  resistance  so  Ae  voltage  drops  to  die  value  at  wliich  liM 
points  close.  This  voltage  should  be  6.0  maximuni  at  IW  F,  Adjost  hf 
adjusting  the  AIR  GAP.  Increase  the  air  gap  to  raise  tlw  closing  voltage. 
After  readjusting  the  air  gap,  readjustment  of  the  contact  point  (^ning  may 
Iw  iMjuicsd* 

13221  S12  H««r        r<t>r  OvrMil 

After  the  Kenerator  has  been  Moaovsd  from  the  eapnc*  A*  f<Aowing 
procedure  is  recommended: 

a.  Disconnect  the  leads  hem  "F*  and  *^BIf"  temtinak  of  the  «tep 

voltage  control  by  removing  the  screws  and  lockwashers.  Replace 
the  screws  and  lockwashers  temporarily  to  avoid  misplacing  them. 
Remove  the  two  acfews,  lockweshsrs,  uid  wariieni  hoiAag  the  alap 
voltage  control  to  frame  and  lift  off  the  step  voltage  control.  See 
figure  252.  Remove  the  "A"  and  "F"  terminals  of  the  generator,  the 
luiiBi  ncBwwnen,  ana  me  moa. 

b.  Remove  the  cover  band  and  note  the  relationship  of  the  leads  and 
brushes.  Disconnect  the  screw  and  lockwasher  from  the  insulated 
brash  holder  and  one  from  the  thM  bnsA  holder.  See  figure  2S2. 
This  disconnects  the  lead  from  "A"  terminal  stud  and  the  lead  from 
the  field  winding. 

c  Remove  tiie  two  throagh  boHs  and  hN^wadisri  and  deladi  tfie  eom- 

mutator  end  frame  from  the  field  frame.  See  figure  253.  It  may  be 
necessary  to  loosen  the  commutator  end  frame  with  a  soft  lead  ham- 
mer. 

d.  Detach  the  field  frame  from  the  drive  end  frame  agahl  oshlg  the 

lead  hammer  if  necessary.    See  Bgure  254. 


Figar*  255.  Removing  Drive  End  Pulley  Unit. 


PULLEY 
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to  remove  the  pulley,  nut,  and  washer.  See  figure  255.  Then  with  a 
wheel  puller,  remove  the  pulley.  The  woodruff  key  can  be  removed 
wMi  a  pair  of  p&m.  Sat  fisnta  296^ 
f.  To  remove  the  drive  end  frame  from  the  armature,  it  may  have  to  b« 
preased  off  in  an  arbor  preaa.  Normally,  it  will  alip  off  very  eaaily. 
Saa  ficvra  257.  Rameva  the  tt/Omr  or  apaear  from  Hw  pdBar  alda  of 
the  frame. 

The  generator  now  ia  diaaaaembled  into  ita  major  aubaiaembUca.  TIm 
(Baasaembly  of  tiM  aabaaaambBaa  axa  «t  foOowa: 

C323)  Disassembling  Drive  End  Frame 

Remove  the  three  acrewa  and  lockwaahera  to  remove  the  bearing  retainer 
Plata.  8aa  igura  2Sa  Ranofo  ^  baoiioc  iran  tfaa  Inna.  WUa  dda  mm 
normally  be  done  with  a  few        tapai  H  voMf  hava  to  ba  praaai<  oat  In  aa 

arbor  press.  See  figure  259. 
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Figir*  2i3.  Kemoving  Brush  Holder  Spring  and  Arm. 

d.  To  remove  the  vpring  and  arms  of  the  bnuh  holder,  nse  a  pUer  to 
catdi  the  hook  cad  of  the  spring  and  lift  it  np  over  the  stop  pin.  See 
figure  263.  The  arm  and  spring  will  slide  off  the  pin. 

e.  To  detach  the  third  brush  plate,  unacrew  the  third  bnuh  locating 
■crew  from  the  dvtaide  of  flie  frame  and  remove  the  clamp,  and  with 
a  punch,  drive  out  the  brush  plate  spring  attaching  pin  so  that  the 
qprin&  ground  lead,  and  third  brush  plate  may  be  detached  from  the 
frame.  See  figure  2K. 

If  it  is  necessary  to  remove  the  arm  stops  and  Ac  Unge  piu  from  die 
frame  they  can  be  pressed  out  on  an  arbor  press. 

C325)  Di$ass»mbling  Field  Frame 

a.  MHth  a  7/16'  wrench  remove  from  each  terminal  stud  "A"  and  "P", 
the  nuts,  lockwashers,  flat  washers,  and  insulators.  See  figure  264.  The 
"A"  terminal  stud  may  be  removed  from  the  frame.  The  "F"  terminal 
stud  is  soldered  to  the  field  wilidiiw  lead. 


f1«are  2*4.  Unsolder  "F" 
Terminal  Field  Lead. 
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n«ar«  2«S.  Rcmovins  Pole 


b.  SMBOve  the  field  winding!  by  removing  the  two  pole  shoe  screws,  pole 
•hoea,  and  windings.  See  figure  265.  Stud  and  dip  on  fidd  fdadins 
lead  may  be  unsoldered  and  replaced  if  required.  See  figura  2M.  Be 
fiu^aful  in  hawdlhn  AaM  wlHdhni  to  avoid  dunaginc  laadi  ov  inralatinni 

(324)  lMp«€tion  and  Repair  of  Parts 

Altar  disassembly,  all  parts  should  be  deaned,  examined,  tested,  and 
OiNciivi  pans  Tapiscaa»  Ana  pfOMoOfa  tor  rwanim  mn  nuipaciiiiB  {Mm  la 

given  in  the  following  paragrapha: 

(327)  iMpactiag  Annatwra 

a>  Do  not  daa&  tha  armature  by  any  degfaaainif  method  aiiice  tiifa  wovM 

damage  the  insulation  and  might  ruin  the  armature.  Rather,  wipe  the 
annature  with  a  clean  doth  slightly  dampened  with  carbon  tetrachloride 
or  a  aimiiar  auiveui.  u  me  tuiiiiiiuiawr  la  rongii,  one  or  luuuu^  naa  bi|d 
mica,  or  filled  slots,  it  must  be  turned  down  in  a  lathe,  tfabe  tiM  cat 
no  deeper  than  neceaaary.  The  minimum  diameter  of  the  oonmwtator 
aboiild  be  1.675*.  If  it  ta  aicaawiy  to  ««m  «1m  ooaumiuw  baioir  lUi 
diameter,  discard  l3m  amiatiira  and  rqdao*.  The  ndca  Aeald  be 
undercut  1/32". 

•  vnecx  UN  aiiuainre  lor  biuuikis.   uanig  a  ten  lauip,  puce  one  net 

point  on  the  commutator  segment  and  the  other  to  the  armature  shaft  or 
lamination.  Check  each  segment  completdy  around  the  commutator. 
If  tiie  fauBp  figbie,  faidieatliig  a  ground,  and  Ae  poind  b  not  leadDy 
apparent  and  repairable,  the  armature  must  be  replaced.  See  Rgure  237. 

c  An  open  drcuited  armature  ia  eaaily  detectable  since  this  condition 
praoBoea  Daoiy  uwiuau  Dan*  ine  Befv  Mraieetea  «o  ine  open  cone  en 
the  armature  soon  bum,  iiaoe  every  time  they  pass  under  Ihe  brush, 
they  interrupt  a  flow  of  enrxent  so  that  heavy  arcing  eoean.  If  the 
bars  are  net  too  bad|y  bvmad,  the  ammtare  may  often  be  aaved. 

d.  A  shorted  armature  may  be  detected  on  a  growler.  See  figure  238.  A 
growler  is  a  strong  dectromagnet  coimected  to  a  source  of  electrical 
curieut.  IKFhen  a  idiortsd  amatore  ia  piaced  on  a  growiaf  and  ■ 
hacksaw  blade  is  held  above  the  shorted  coils  in  the  armature,  the 
bhde  will  be  alternately  attracted  and  repelled  from  the  annature 
catMint  ^  blade  to  ban  againat  tibe  arnmtwe.  Before  jHecafdlng  an 
armature  that  indicates  that  it  is  shorta^  Inspect  the  commutator  slots 
carafolly  since  copper  or  brush  dust  aometimea  collects  in  the  slots  and 
shorts  tfis  ad^wcnt  bars. 
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C328}  Inspecting  and  Replacing  the  Fields 

Clean  the  fields  by  wiping  with  a  dean,  dry  cloth.  Do  not  use  uttf 
degrcariniT  method  becanse  of  the  resulting  dunage  to  tiie  hwiihtion  fai  die 
windings.  Be  careful  in  handling  the  winding  assembly  to  prevent  breakage 
or  weakening  of  the  connecting  lead  between  the  two  windings.  Test  the 
field  entftitt  draw  hf  eouuecihig  a  6-veit  battery  aad  an  ammeter  in  eetlee 
with  the  two  field  leads.  The  current  draw  should  be  4  to  6.1  amperes  at  6 
volts.  Replace  windings  if  they  do  not  meet  the  specifications. 

The  Md  inadafioii  should  be  in  good  emMfitiao.  If  bare  ate  worn  away 
so  that  the  wire  is  exposed,  it  is  sometimes  possible  to  re-wrap  the  windings 
with  insulating  compound.  This  operation,  however,  must  be  executed  with 
care  and  neatness,  shice  excessive  bnHritww  wffl  i>revent  reseiembKng  the 
windings  under  the  pole  shoes  in  the  proper  manner.  All  soldered  connections 
should  be  made  with  rosin-flux  solder.  If  the  terminal  stud  or  clip  is  dam- 
aged, replace  tiwm. 

(3291  IwipacllMg  Mm  InisbM  mai  ■mth  S|Mrte9t 

If  the  brushes  are  worn  down  to  7/16"  (the  original  length  is  54")  replace 
the  brush.  New  brushes  may  be  seated  with  a  brush  seating  stone  or  No.  030 
HtBdpaper.  If  mSng  the  gan^wiier  mediod  lea^g  liie  bmshee,  see  paragraidi 
316,  step  d  and  e.  The  brush  seating  stone  is  an  abrasive  material  which 
when  held  against  the  revolving  commutator,  disintegrates  and  carries  under 
the  brushes  and  seats  tibem  ia  a  aeeond  or  two.  The  brush  eprbig  teneUm 
should  be  sufBcient  to  protddo  14  to  18  ounces  for  the  main  brushes  and  16 
to  20  oiyices  for  the  third  brush,  after  the  unit  is  assembled.  This  may  be 
cbecked  by  assembling  the  brush  spinigs  and  arms  to  the  commutator  end 
frame  and  then  checking  with  a  spring  gauge  the  amount  of  pull  required  to 
raise  the  brush  arm.  Replace  the  springs  if  the  tension  is  not  correct.  See 
figlOO  239. 

1390)  Impecting  iMvfcm 

If  the  bearing  appears  to  roll  roiti^y  or  sloppily,  replace  it.  Otherwise 
the  bearing  may  be  cleaned  by  rotating  it  in  carbon  tetrachloride,  drying  it 
wi&  air,  and  immediately  re-lnbricating  it  widi  baQ  bearing  greaae. 


Foragraplii  331—394 


C33I1  Miscellaneous  Replacements 

Any  defective  insulators,  screws,  washers,  leads,  studs,  retainers,  plates 
dMidd  be  replaced.  Cra^ad,  bent,  battered,  worn,  or  tamed  kmAwMn  end 

washers  defective.  Screws  or  studs  which  are  bent,  battered,  broken,  or  have 
crossed  or  damaged  threads  are  defective.  Leads  which  have  broken  strands 
er  badljr  Irajrad  faiaalatinn  axe  daCactive. 

C332)  t««iimMln  •■■wtir 

It  will  be  necessary  to  first  assemble  each  eC  4lw  aolHMaaakHea.  The 

procedure  for  these  operations  are  as  follows: 

(333)  Assembling  the  Field  Frame 

Piece  tlw  ftdd  wfatdBfl^  eeeaniliiljr  wIili  pole  elMee'  fai  fidd  fremew  loaert  a 

pole  shoe  spreader  and  tighten  the  shoes  against  the  frame.  Install  and  tighten 
the  two  pole  shoe  screws  with  a  pole  shoe  acrcw  driver  or  a  aimilar  tool,  aa 
auuwB  n  ncnre  «eaw  i  oe  miiiiiin  wm  me  ccbb  eosBacea  le  ina  leea  aaMC 
be  so  placed  that  Hie  Btod  caa  be  laaettad  tfooai^  tiie  hole  in  tfw  inuBM^  aee 
figure  264. 

inBRT  oe  ecBD  en  sue  winuuig^  sawi  uuuwgn  ine  f   lenBBHU  aoie  V  vee 

frame  and  secure  it  with  the  insulator,  lockwasher,  and  nut.  See  fipw  38S> 
Place  the  stud  with  the  lead  atuched  to  "A"  terminal  hole  and  secure  It  frffli 

1334} 

a.  Install  a  new  bushing,  brush  arm  and  stop  pins  if 
arbor  press.  Finish  the  bushing  to  size — a  running  fit. 

b.  •  Befeee  HiWMilhn  tUrd  hraih  idata,  neta  the  feletteiMhlp  ctf  the  thfed 

bnHh  phrte  and  the  frame,  and  attach  the  third  brush  plate  with  a 
chunp  acnw  and  lockwasher.  Fasten  the  third  brush  spring  and  ground 
lead  to  tiie  tnmm  wMi  the  atla^faig  pfai  «afa^E  • 
See  figure  267. 
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DRIVE  END 
FRAME 


Hfwv  tft.  TiwtalHng       WaAet  and  RstafaMT. 

c  AmmbM*       teoh  ■priag  and  amit  to  tfM  hing*  pin.  TIm  ■tnigfrt 

end  of  the  spring  rests  on  the  back  of  the  brush  arm  while  the  bent  end 
of  the  ipring  should  be  hooked  with  a  plieri  and  hooked  over  the 
flpilug'  iMop>  PfeitaB  tlM  bnudi  md  itwmd  Iwd  to  gi'uiuidfld  iHrfdwr  wlUi 
a  screw,  lockwasher,  and  brush  washer, 
d.  Before  attaching  the  end  cover  plate  and  gasket  with  three  screws 
and  lodkmmdmn.  Mi  fifara  ast  ■••  tfnt  Hit  oil  wldk  1m  ia  ptao^ 


Install  the  felt  washer,  retainer,  and  the  bearing  in  the  frame.  See  figure 
268.  NOTE:  The  cup  tide  of  the  retainer  it  away  from  the  bearing -to  that 
It  doM  not  toodi  tiie  Inner  nee  of  i9ie  t*iiig.  If  die  ImH  lieariiv  does  not 
slip  into  the  frame  easily,  it  may  be  pressed  In  with  an  arbor  preea.  Secure  the 
bearing  in  place  with  a  retainer  plate,  time  lockwasher*  and  screws.  See 
igoralSS. 


a.  To  install  the  armature  in  the  drive  end  fnme,  Rrst  place  the  washer 
on  the  armature  shaft.  Insert  shaft  and  bearing  in  the  drive  end  frame. 
Beafing  ttuy  liave  to  be  presced  on  wMi  tiie  arbor  prcii.  Place  ^e 
collar  on  the  shaft. 

b.  To  install  the  pulley  on  the  shaft,  place  the  key  in  the  keyway  and 
-   place  tfie  ptflley  oa  ^  abaft  ivMi  an  arbor  prsee.  Then  piaoe  the  arma- 
ture in  the  lead  jawa  of  Hht  viae.  Inatalt  tiie  waafaer  and  pulley  not 
See  figure  255.  ' 

c.  To  atiadi  tiie  field  imm,  aBga  Cbe  damA  and  boles  and  place  ttit 
field  frame  in  poshkn  <m  the  drive  end  tnmt,  aBgn  die  dowels.  See 
figure  254. 

d>  To  attach  die  conmnlator  end  ifane,  dign  die  dowela  and  dowel  hcdea 

and  place  the  commutator  end  frame  in  position  in  the  drive  end  frame. 
See  figure  253.  The  three  brush  holders  may  be  cocked  so  that  they 
wfll  be  oBl  of  tbe  way  of  die  commutator  diirlin  dda  aaaemMy  prao^ 
dure.  Secure  the  commutator  end  frame  to  die  field  frame  with  die 
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e.  Attach  the  insulated  brush  lead  and  the  third  brush  leads  to  the  in- 
sulated brush  holder  and  the  third  brush  holder,  respectively.  The  clips 
go  under  the  lockwashers.  Drop  the  brushes  down  on  the  commutator 
in  operating  position.  See  figure  252. 

f.  Install  the  cover  band. 

g.  Install  the  step  voltage  control  on  the  frame  with  the  two  screws, 
lockwashers,  and  washer. 

h.  Attach  the  long  lead  from  the  generator  "F"  terminal  to  step  voltage 
control  "F"  terminal.  A  round  clip  goes  imder  the  second  lockwasher 
and  second  nut  on  the  generator  "F"  terminal.  The  other  clip  goes 
under  the  lockwasher  and  screw  on  the  step  voltage  control  "F" 
terminal.  Attach  the  short  lead  from  the  generator  "A"  terminal  to  step 
voltage  control  "GEN"  terminal.  The  round  clip  goes  under  the 
second  lockwasher  and  second  nut  on  Generator  "A"  terminal.  The 
other  clip  goes  under  the  lockwasher  and  screw  on  the  step  voltage 
control  "GEN"  terminal. 


(337)  Testing  ond  Adjusting  the  Generator  After  Overiiaul 

Mount  the  generator  on  a  test  stand  and  connect  it  to  test  stand  am- 
meter and  voltmeter.  See  diagram,  Rgure  243.  Connect  the  ammeter  lead  to 
generator  "A"  terminal  and  ground  the  generator  "F"  terminal  with  a  jumper 
lead.  Operate  the  generator  at  the  speed  at  which  the  maximum  cold  output 
is  obtained  (at  1800  r.p.m.).  If  the  output  exceeds  19  to  21  amperes  with  the 
generator  cold,  immediately  remove  the  cover  band,  loosen  the  third  brush 
ring  locking  screw  in  the  commutator  end  frame  and  move  the  third  brush 
away  from  the  main  brush  to  obtain  19  to  21  amperes.  The  generator  output 
at  the  specified  voltage  must  be  checked  at  19  to  21  amperes  at  8.35  to  8.5 
volts  at  1800  r.p.m.  If  the  specified  voltage  cannot  be  attained,  a  %  ohm 
variable  resistance  of  sufficient  current  carrying  capacity  should  be  inserted 
into  the  charging  circuit,  and  resistance  cut  in  until  the  specified  voltage  is 
attained.  Operate  the  generator  until  it  reaches  operating  temperature.  This 
will  take  about  30  minutes.  At  the  operating  temperature,  the  generator  should 
produce  9  to  12  amperes  at  7.35  to  7.65  volts  at  2000  r.p.m.  A  tachometer 
should  be  used  to  obtain  the  accurate  r.p.m.  Adjust  by  moving  the  third 
brush  toward  the  main  brush  to  increase  output,  or  away  from  main  brush  to 
lower  output.  After  the  adjustment  is  complete,  tighten  the  locking  screw  and 
replace  cover  band. 

CAUTION:  Always  check  the  generator  output  at  the  specified  voltage. 
Never  set  the  output  beyond  the  specified  value.  Failure  to  observe  these  rules 
may  cause  a  high  setting  which  will  damage  the  generator. 

(338)  Installation  Caution 

After  the  generator  is  installed  on  the  engine  and  reconnected,  a  jumper 
lead  should  be  connected  momentarily  between  the  generator  and  the  battery 
terminals  ("GEN"  and  "BAT")  BEFORE  STARTING  THE  ENGINE.  This 
allows  a  momentary  surge  of  battery  current  to  flow  into  the  generator  which 
correctly  polarizes  it  with  the  battery  it  is  to  charge.  This  should  always  be 
.done  after  any  check,  adjustment,  repair  or  installation  of  the  generator  or 
step  voltage  control. 

Never  operate  the  generator  with  the  field  circuit  connected  and  the  charg- 
ing circuit  open  (open  circuit  operation)  since  this  will  allow  a  high  voltage 
to  build  up  within  the  generator  which  will  damage  the  field  and  armature. 
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Ignition  System 

The  ignition  »y*t«m  OMisists  of  distributor,  ignition  coil,  battery,  and 
•park  plugs  with  the  necenary  high  tension  cables  between.  The  ignition  is 
Mt  to  occur  at  12°  before  top  dead  center  at  1403  r.p.m.  under  full  load.  In 
'  11m  case  of  defective  ignition,  it  must  be  first  determined  where  the  fault 
lies.  When  a  cylinder  misfires,  the  fault  is  mually  in  the  spark  plug.  See  in- 
formation under  Spark  Plugs. 

Misfiring  also  may  be  due  to  a  chafed  or  broken  cable,  or  loose  cable  cmi- 
nectfom.  The  metal  tMntdnals  of  the  cable  mtiet  not  come  in  contact  with  any 
metal  parts  of  the  engine  other  than  for  which  they  were  designed.  Keep 
the  cables  and  terminals  dean  and  free  from  dirt,  dust,  or  oiL  If  cable  and 
plugs  are  in  good  cMidHloo  and  tiie  igoitieii  h  irregular,  the  troiiUc  isfil  be 
found  in  the  ditttilNilor,  particalarly  tiie  istemq>ter  pointi. 

1339)  Distributor 

SPECIFICATIONS: 
Cylfaidcn  4 

Counter-clockwise  rotation  viewing  driving  «ld 
Contact  point  opening  .018  to  .024  inch 
CoHlsct  angle  IS  4egtees 
Contact  point  pressure  17  to  21  ounces 
Centrifugal  advance  start  0.3°  engine  at  600  r.p.m. 
Intermediate  advance  114*  cni^  at  1200  tjpm 
Maximum  centrifngal  advance  28*  engine  at  3000  r.pjn. 
Drive  Gear 

1  am  purpose  oi  a  oiauiiMiiuf  is  to  pronoe  curieut  to  ine  pcinuugF  wuicung 
of  the  ignition  coil  at  the  proper  time  and  also  to  dlstrilmte  ilie  hl^  tendon 
voltage  to  the  proper  spark  plug. 

Tlie  breaker  contacts  of  the  cHatribntor  are  connected  in  Ae  coH  priinarjr 

circuit  BO  that  the  rotation  of  a  cam  opens  the  coil  circuit  at  the  proper  instant 
to  generate  a  spark.  The  distributor  cap  and  rotor  are  arranged  so  that  the  high 
tension  voltage  is  ccmnected  to  llie  correct  spark  plug  for  firing  «adi  cylinder. 
Figure  269  illustrates  the  components  of  the  distributor. 

The  distributor  is  equipped  with  a  centrifugal  governor  control  of  the 
timing  and  has  the  cam  connected  to  the  drive  shaft  through  the  governor. 
This  is  arranged  so  that  as  the  speed  is  increased  the  relationship  of  the  cam 
to  the  breaker  arm  is  changed  by  the  centrifugal  action  of  the  governor.  The 
rate  and  amount  of  spark  advance  ia  controlled  by  tfie  weight  springs  and 
the  design  of  the  centrifugal  governor  mechanism. 


Paragraphs  340 — 345 

(340)  Ignition  Coil 

The  function  of  an  ignition  coil  is  to  transform  the  low  voltage  energy 
supplied  by  the  car  battery  into  the  high  voltage  energy  necessary  to  jiimp 
the  spark  plug  gap. 

An  ignition  coil  has  two  windings,  one  the  primary  winding  which  con- 
sists of  a  comparatively  few  turns  of  a  very  fine  wire.  The  secondary  winding 
is  wound  on  a  soft  iron  core  while  the  primary  winding  is  wound  around  the 
outside  of  both  windings  and  serves  to  complete  the  magnetic  circuit.  Care- 
fully selected  and  tested  insulation  is  placed  between  the  winding  layers,  the 
primary  and  second  windings  and  between  the  outside  of  the  primary  winding 
and  the  outer  soft  iron  shell. 

Whenever  current  is  built  up  and  broken  in  the  primary  winding  a  voltage 
is  induced  in  the  secondary  winding.  The  design  of  a  coil  is  such  that  the 
induced  current  will  be  sufficiently  high  to  produce  a  spark  at  the  spark  plug. 

(341)  Lubricating  the  Distributor 

a.  Every  64  hours  of  operation  as  indicated  in  the  maintenance  chart 
give  grease  cup  one  turn. 


b.  Every  512  hours,  add  one  drop  only  of  light  oil  to  the  breaker  arm 
hinge  pin  and  saturate  the  felt  in  the  top  of  the  cam  with  light  oil. 
Add  one  drop  of  light  oil  to  each  governor  weight  pivot  and  slot.  Do 
not  overlubricate. 

c.  Apply  a  light  wipe  of  high  melting  point  non-fibre  grease  to  the 
breaker  cam.  Be  careful  not  to  get  oil  or  grease  on  the  cap  and  rotor 
breaker  contacts  as  oil  or  dirt  materially  shorten  their  life.  See 
figure  269. 


(342)  128  Hour  Tune-up 

After  every  128  hours  of  operation,  remove  the  high  tension  leads,  noting 
the  correct  order  to  be  used  for  reassembling.  Remove  cap  and  rotor.  The 
distributor  cap  should  be  visually  inspected  for  cracks,  carbon  runners,  evi- 
dence of  arcing,  and  corroded  high  tension  terminals.  If  any  of  the  above 
conditions  are  present  the  cap  should  be  replaced. 

(343)  Distributor  Cap 

The  distributor  cap  should  also  be  inspected  for  incorrect  burning  of 
inserts.  After  a  distributor  cap  has  had  normal  use,  the  inside  of  the  cap 
inserts  will  become  slightly  burned  on  the  inside  tip.  If  these  inserts  are 
badly  burned  or  if  they  are  burned  at  any  other  point,  the  cap  should  be 
replaced.  If  none  of  the  above  conditions  are  found  the  distributor  cap 
should  be  thoroughly  cleaned  and  set  aside  for  reassembly. 


The  rotor  should  be  visually  inspected  for  cracks  (if  cracked,  it  should 
be  replaced)  and  evidence  of  incorrect  burning  at  the  end  of  the  metal  strip. 
After  a  distributor  rotor  has  had  normal  use,  the  end  of  the  contact  will 
become  burned.  If  this  burning  is  not  excessive  and  is  found  only  on  the 
end  of  the  metal  strip,  the  rotor  need  not  be  replaced.  If  burning  is  found 
on  the  top  of  the  strip,  it  indicates  the  rotor  is  too  short  and  needs  replacing. 
Usually  when  this  condition  is  found,  the  distributor  cap  inserts  will  be 
burned  on  their  horizontal  face  and  the  cap  will  also  need  replacing.  If 
none  of  the  above  conditions  are  found,  thoroughly  clean  the  rotor  and  set 
it  aside  for  reassembly. 

(345)  Condenser 

Inspect  the  condenser.  Be  sure  that  it  is  firmly  mounted  on  the  base 
plate  and  check  the  condenser  or  lead  for  broken  wires  or  frayed  insulation. 
Clean  and  tighten  the  connection  to  the  terminal.  Check  the  condenser  on  an 
approved  tester.  Its  capacity  should  be  .20  to  .25  microfarads.  Replace  the 
condenser  if  found  to  be  defective. 


(344)  Rotor 
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COMWMW 


CONTAa  POINT  SUPPORT  ADJUSTING  SCREW 

n^ar*  270.  Removing  Breaker  Lever. 


(346)  Braaker  Contacts 

JS  tfw  contacts  are  a  grasrish  color  and  are  oat  tamed  or  pitted,  tlMgr 

need  not  be  replaced.  Check  with  a  wire  feeler  gauge  and  breaker  contact 
gap.  Thii  gap  should  be  .020"  plus  or  minus  .002".  Readjust  if  necessary.  See 
figure  270.  After  adjusting,  retighten  the  kcfcnnt  Then  recheck  the  |a|k 
Check  the  contact  point  alignment.  The  contacts  should  be  aligned  so  as  to 
make  contact  near  the  center  of  the  contact  surfaces.  Bend  the  stationary 
ccmtact  bracket  to  secure  pnipcr  alignment  Then  redieclc  ttM  maximum  gsp 
as  just  given  above. 

(347)  Circuit  iMpMtioB 

Impact  tfie  {MtinMiy  ebtnit  to  make  sure  ito  wires  ire  broken  end  tiist 

fb»  tmninsis  are  clean  and  tight.  Turn  on  the  ignition  with  the  engine 
■toppsdi  If  the  contacts  are  closed,  the  ammeter  should  show  a  discharge 
of  cpproslimtriljr  2.5  Mnperec.  Any  otliec  fwdiwg  fadlotei  ft  grtmndcdf 
shorted,  or  open  primary  circuit.  Also  check  the  high  tension  leads  and 
make  sure  the  wires  are  clean  and  that  the  insulation  is  not  w<Hn  or  frayed. 
IiM|MCt  iSm  tei  fnlnais  st  tiie  coil,  AstrttnrtM*,  end  spsffc  fdngs  to  tnske  sore 
they  are  clean  and  tight. 

(348)  256  Hour  Tune-up  Inspection  of  the  Distributor  and  Ignition  Coil 


a.  Remove  the  distributor  from  the  engine  after  disconnecting  the  high 
tension  wires  from  the  cap  towers  and  noting  the  proper  order  to  be 
OKd  when  reassembling,  and  removing  the  prtnuury  lead  from  the 
terminal  at  the  side  of  the  distributor. 

b.  Snap  off  the  two  distributor  cap  springs  and  lift  the  cap  off  the  dis- 
.  tributor.  Note  the  position  of  the  rotor  in  relation  to  the  base.  This 

position  should  be  rememband  to  facffltate  r^stalfing  and  retlaJag 

tnS  iUSIfUNIVuli 

c.  Loosen  the  screw  ia  Ae  advaace  arm  and  lift  the  ^tributor  frmn  tihe 
engine. 

d.  Inspect  the  cap,  rotor,  condenser,  and  contacts  dma^btd  in  paragrapbs 
343,  344,  345  and  346. 

e.  Check  the  contact  pressure  with  a  spring  scale  hooked  on  the  breaker 
arm  at  the  contact  and  pull  on  a  line  perpendicular  to  the  contact 
face.  Take  the  reading  juat  as  the  pointa  separate.  Tins  pressure 
should  be  between  17  to  21  ounces.  A  low  prassurs  wOl  cease  mis- 
fiffng  at  high  speeds  and  too  high  pressure  will  caOiS  e«cessive  cam 
wear.  Adjust  the  point  pressure  by  loosening  the  screw  holding  the 
sod  td  the  contact  arm  spring  and  alide  tiie  end.  of  the  spring  in  or 
out  as  necessary.  Rstii^iteB  the  screw  and  recheck 'tiie  pressure. 
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f.  Inspect  the  governor  mechanism  for  free  opwation  by  pulling  the  dis- 
trftratoT  shaft  and  taming  tiie  cam  to  tlie  riglrt  as  far  as  tt  win  fo 
and  release  it.  The  cam  should  return  immediately  to  its  original  posi^ 
tion  with  no  drag  or  restriction.  If  the  governor  action  is  sluggish 
the  distributor  shmild  be  jBsssssmbled  and  owiluraiad,  as  ^v«n  im 
paragraphs  349  and  350. 

g.  Reassemble  the  rotor  and  place  the  distributor  fai  its  mounting  and 
twn  the  bass  and  t)ie  rotor  to  tlit  positions  nofead  wben  lomoylug 
the  distributor.  Push  the  distributor  completely  down  in  the  mount- 
ing so  that  the  gear  engages  its  drive  and  fastens  the  hold  down  arm. 

h.  Install  th«  ^stribotor  cap  making  anre  tiM  cap  springs  are  BnAf  In 
place.  Connect  the  primary  lead  to  the  terminal  and  install  the  high 
tension  lead  in  distributor  cap.  Retime  the  distributor  to  the  engine 
as  giwn  in  paragraph  SS3. 

i.  Remove  the  ignition  coil  and  inspect  it  on  a  coil  tester.  Rapiaee  if 
ttsesssary,  and  inspect  the  wirittc  as  described  in  paragraph  348^ 

(3491  S12  He«r  Ov«riM«l  of  Dt*frllNrtmp 

a.  Remove  the  distributor  from  engine  as  given  in  paragraph  349.  Detach 
the  distributor  cap  and  lift  off  rotor  from  breaker  cam  figure  269. 

b.  Lift       brealccr  lew  by  loosening  tmabuH  nut  stiglitly,  tismpnn 

breaker  lever  spring  between  thumb  and  forttfinfsrs  and  Uft  bfMhcr 
lever  off  hinge  post.  Figure  270. 

c.  Unscrew  adjosbnant  locking  screw  and  lift  off  stationsry  contact 

point  support.  Drive  out  the  gear  pin  as  shown  in  figure  271  and 
with  a  small  wheel  puller  as  shown  in  figure  272  slide  the  gear  off 
Ihe  shaft. 
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t^fum  tn.  Rtdioviiig  Dfitrlbirtor  Qmr. 


d.  Remove  terminal  vtnd,  first,  from  inside,  remove  not  (5/16"  wrench) 
lock  washer,  and  condenser  clip.  Second,  from  outside  remove  the 
terminals  stud  in  order  named:  nut,  lockwaiher,  nut,  lockwasher,  flat 
washer  and  insulating  washer.  Stud  can  now  be  removed  with  bushings 
■ad  iosidathig  washsr.  8«c  Fig.  272, 

e.  Detach  condenser  and  lockwasher  by  unscrewing  attaching  screw. 

f.  Detach  brealcer  plate  by  removing  the  two  cap  spring  attaching  screws, 
Idckwadiera,  cap  spring  supports  and  cap  spring.  Removing  breaker 
plata  attacUng  screw,  lockwasher  and  breakar  plate.  Figure  273. 
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mieakercam 

^/Centrifugal  advance  mkhamsm 
^<  /  MiAitenAii 


-CAP  SPRING  &  AlTAOmS 
OiP&SCREW 


hooifag  by  driving  out  cotter  pins  slipping  washers  and  shima  cS. 
RtDOve  washer  from  shaft  (under  weight  baae).  Figure  274. 
h.  IMuwemble  the  centrifugal  advanea  madiaiiina  by  mnoring  fhc  two 
weight  springs  with  pliers,  taking  extreme  care  to  avoid  damaging 
ipringa.  Lift  off  the  centrifufl^  advance,  breaker  cam  aiaemUy  and 
wi^ta. 


Inspect  eray  port  of  die  now  diiaMvmblcd  distributor  for  wear. 

a.  Inspect  die  Cap,  rotor,  contowr.  wA  eontaets  m  gfarco  in  paragraph! 
343,  344,  345  and  346. 

b.  Chack  die  weight  spring*.  If  distorted,  replace. 

c  CtoiB  tfie  governor  bate  dioroughly  and  inspect  ft  lor  crMk*  wA 
«nar;  replace  the  base  if  cracked.  Replace  the  beftrings  if  worn.  (To 
nplwa  the  bearing  drive  out  die  xAA  bearing  and  aiafmbla  a  n«w  one 
with  tfM  correct  arbor.) 

d.  Clean  the  breaker  plate  thoroughly,  and  inspect  the  plate  pivot  and 
tamfaMl  for  corroaion.  After  cleaning,  reasacmble  the  contacta  and 
coiidauaar  on  tfia  plMa« 

a.  Cfoan  the  cam  and  intact  for  waar.  If  cam'  or  dw  alota  art  «on 
excessivdijr,  r^Uwa. 

f.  Inspect  contact  pdntt.  Pointt  diat  ar«  «mgh,  burned,  or  pitted  may 
be  cleaned,  if  not  too  bad,  with  a  fine-cut  contact  file  or  stone. 
NEVER  USE  EMERY  CLOTH  OR  SANDPAPER,  since  partidaa 
wQl  ambed  and  caoae  die  pobta  to  ban.  It  win  not  be  aaciaaary  t» 
remove  all  the  high  spots  nor  to  file  the  point  am'f>caa  inetmti  to  tha 
craters.  Merely  dean  off  the  hi^^  spots. 

g.  Miscellaneous  parts  like  centrifugal  advance  parts,  weights,  springs, 
plate,  should  be  clean,  and  not  show  signs  of  excessive  wear.  Studa 
should  be  tight  in  the  weights  and  weight  base.  Insulators,  acrawa, 
waahers,  nuts,  etc.,  should  be  examfaied  and  replaced  if  diay  art  bant, 
battered,  broken,  or  have  crossed  threads.  Likewise,  cracked,  bent, 
worn,  burned  insulators,  and  washers,  leads  that  have  broken  atranda, 

^  badly  fraxed  insulation,  shetdd  ba  raplaead. 


CIM)  iMpMtiM  of  Dlttribvfer  Ports 
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(3S1I  Reassembly  of  Distributor 

a.  Assemble  main  shaft,  centrifugal  advance,  breaker  cam,  and  grease 
cap  to  honiiiig.  Plae*  wdc^ti  en  studs  «nd  slip  breaker  aad  etn- 
trifugal  advance  cam  assembly  on  shaft.  Secure  with  advance  springs 
attached  between  weight  base  studs  and  centrifugal  cam  studs.  (BE 
ftURS  WICK  IS  IN  PI^CB  IN  BREAKBR  CAM.)  Now  fktea 
washer  on  driving  end  of  fltttn  shaft,  and  slip  shaft  into  housing. 
Place  washers  and  shims  on  tbait  and  slip  cotter  pin  in  place  and  lock. 

h.  AmmbU*  til*  gear  on  tiic  shaft  mid  pot  rivet  io  plitee  as  diown  in 
figure  271. 

c  Check  the  end  play  with  a  feeler  gauge  by  inserting  the  gauge 
bstweea  the  tiase  and  knser  titrust  washer  wHh  tbe  shaft  pressed  to 

its  extreme  lower  position  as  shown  in  figure  275.  If  end  play  is  not 
between  .003  and  .010,  remove  the  gear  and  install  thrust  washer 
between  the  base  and  Ae  f/ttf* 

d.  Put  breaker  plate  in  poritioa  and  secure  with  three  screws  and  lock- 
washers.  Also  attach  9vp  q^rlags  and  supports  to  the  housing.  Mount 
coBdeBser  with  screw  and  lock  washer. 

e.  Adjust  the  contact  gap  hf  turning  the  cam  so  that  the  rubbing  block 
is  on  high  point.  Adjost  the  stationary  contact  so  that  the  gap  is 
qpproxfamateljr  .02(r.  Tom  the  cam  and  dieek  the  alignment  of  the 
contacts.  Bend  the  stationary  contact  bracket  to  secure  perfect  align- 
ment Then  turn  the  cam  to  the  nuuumum  point  opening  and  adjust 
the  atttienarjr  contact  io  ttttt  gap  is  Mt'  to  jOtSf  as  shown  fai  figore 
27fi.  Tighten  the  lockaot  and  rsehack  fai  tfie  gap. 

BREAKER  POINTS       FEELER  GAUGE 
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f.  Check  the  contact  point  pressure  as  given  in  paragraph  348. 

g.  Attach  the  tcfmliial  stud  Iqr  placing  the  innilating  mslier  and  bushing 

on  terminal  stud  and  insert  from  inside  through  hole  in  housing. 
Secure  with  insulating  washer,  flat  washer,  condenser  lead  clip,  lock- 
washer,  ant,  lodnraiher  and  not,  in  order  nattiad. 

h.  Attach  contact  points  by  pressing  stationary  contact  point  support 
in  place  on  breaker  plate.  Compress  breaker  lever  spring  between 
thumb  and  finger  and  slip  breaker  lever  on  pivot  pin  with  end  of 
spring  (where  V  is  cut)  on  terminal  stud.  Place  adjustment  locking 
•crew  in  breaker  plate  and  run  up  loosely.  Adjust  points  as  outlined 
in  feUmdng  paragraph.  Add  a  trace  of  light  oil  to  breaker  cam  and  a 
drop  or  two  of  light  engine  oil  to  the  breaker  lever  pivot  pin. 

L   Put  rotor  in  place  on  breaker  cam  making  sure  that  the  wick  is  in 
place  in  breaker  cam.  Add  a  few  dropt  of  light  engine  oil  to  widL 
Put  cap  in  place  on  housing,  snap  the  two  springs  into  undercut  in  cap. 
j.   Check  the  governor  advance  by  mounting  the  distributor  on  a  test 
fistnre  that  will  show  distributor  R.P.M.  and  degrees  of  governor 
advance.   Check  the  advance  both  up  and  down  the  speed  range  so 
that  any  indication  of  sluggishness  can  be  observed.  Adjust  the  advance 
bf  bending  i3a»  ottMr  locks  on  which  the  governor  wei|^  are  mounted. 
The  governor  advance  should  be  adjuated  aa  followa: 
Start  advance  0.3°  at  600  R.P.M. 
Intermediate  advance  11.5    at  1200  ILP.lf. 
FuU  advance  28°  at  3000  R.P.M. 
All  the  figures  are  distributor  degrees  and  distributor  R.P.M. 
k.  Add  one  drop  only  of  light  oil  to  the  breaker  arm  hinge  pin  and 
aatorate  die  felt  in  the  top  of  the  cam  with  light  oil.  Add  three  to 
five  drops  of  medium  engine  oil  to  the  oiler  in  the  outside  of  the  base. 
1.    Install  the  distributor  on  the  engine  and  connect  the  high  tension 
cables,  making  sure  that  the  leads  to  the  spark  pluga  are  jnatalled 
into  the  correct  cap  towen. 


f3S2l  Timing  Distributor  to  tho  Engino 

Since  the  distributor  is  equipped  with  an  automatic  spark,  only  a  tem- 
porary setting  can  be  made.  The  final  setting  can  be  made  when  the  engine 
is  rutming  under  foil  load.  The  fdlowiag  atepa  are  neceiaary  to  make  tlie 
temporary  eetttng. 

a.  Tom  the  engine  in  the  direction  of  rotation  with  a  hand  crank  until 
the  piston  in  cylinder  No.  1  moves  upward  on  the  compression  stroke. 
NOTE:  The  compreadon  atrcdce  can  be  obtained  by  cranking  the 
engine  mtil  the  intake  valve  opens  and  closes.  The  intake  valve  is 
the  aecond  valve  from  the  fan  end.  This  will  necessitate  removing  the 
valve  cover  plate.  Carefully  cmitinue  turning  so  that  the  top  dead 
center  line  (T.D.C.)  on  the  fiywhed  centers  in  the  timing  hole  of  the 
flywheel  housing.   See  figure  277. 
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Wire  Ga«lg» 


ilfar*  17t.  <%«ckittg  Sipuk  Plug  Ghip. 


b.  With  a  wrench  on  the  crankshaft  jaw  turn  the  flywheel  in  the  DIREC- 
TION OF  SOTATIOii  15/3r  past  the  T.D.C.  line  as  measored  on 
the  face  of  the  flywhed  throvgti  the  timing  hole. 
Since  a  ruler  cannot  be  immI  is  such  close  quarters,  lajr  the  15/32" 
paM  T.D.C.  off  iSm  fljrwtieel  face  tvMi  a  pair  ol  dhrUera.  The  IS/aS* 
as  measured  on  the  flywheel  past  the  T.D.C.  line  should  be  centered 
in  the  center  of  the  timing  hole  before  proceeding  to  the  next  step. 

cap  from  fhe  distrflmor. 

d.  Loosen  the  clamping  screw  on  the  distributor  arm  so  that  the  dis- 
tributor can  be  turned  inside  the  arm. 

e.  Set  the  diatribtitor  fti  tiie  dfartribvtor  tneonting  bole  in  the  water  pomp 
sleeve  with  the  distributor  body  in  such  a  positimi  tfiat  the  low  tension 
coil  lead  connection  is  toward  the  front  of  dM  engine.  In  this  step 
pay  na  attention  to  the  position  of  the  cam.  NOTBt  If  tiie  distributor 
does  not  go  all  the  way  to  the  water  pomp  alecvc,  torn  die  cam 
slightly  until  the  gear  teeth  mesh. 

f.  Turn  the  body  of  the  distributor  sfiglttly  in  the  oppdiite  ^Hreetion  of 
the  distributor  cam  rotation  (cam  rotation  is  clockwise)  until  the 
points  just  begin  to  open.  NOTE:  To  determine  the  porttion  when 
die  pdnti  jmt  open,  teaeft  a  piece  of  dgirette  paper  between  die 
contact  points  and  turn  the  body  of  the  distributor  until  the  pAper 
can  be  slipped  from  between  the  points  with  a  slight  drag. 

'ff.  Tlghtoi  die  damp  screw  on  the  distrflnttor  arm  with  dw  arm  in  tiie 
advanced  position.  The  arm  is  in  the  advanced  portion  when  H  ie 
pushed  toward  the  rear  of  the  engine. 

h.  Before  inanfiing  die  dfatribnttn'  cap  note  die  poaiABa  of  Ifae  rotor; 
the  contact  in  the  cap  coming  opposite  the  rotor  wUl  be  the  No.  1 
cylinder  terminal  connection.  Install  the  cap. 

L  Imrtan  the  high  tension  cable  from  the  aparfc  plug  of  1^  No^  1  cyl- 
inder to  the  No.  1  distributor  cap  outlet,  and  install  the  rest  of  the 
cables  in  their  proper  order.  The  firing  order  is  1-3-2-4.  Note  that 
tlw  portion  of  rotor  determines  wliieh  ondet  on  the  distributor  cap 
will  become  the  No.  %  cylinder  high  tension  spark  plug  connection. 
The  temporary  setting  baa  been  obtained.  NOTE:  Since  the  cam 
rotatea  dodcwise  die  distrtbotor  cap  oitdet  next  to  die  Na  1  outlet 
going  clockwise  around  the  cap  will  be  for  dw  Na  3  cyfinder,  nest 
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Poragraphs  353—355 

C353)  Spark  Plugs 

The  spark  plug  has  two  electrodes  so  arranged  that  when  the  high  ten- 
sion electric  comnt  pMMt  tbrotvh  dM  jtag  «  opailt  ii  prodMtd  irUch 
ignites  the  compressed  gas  mixtiir*.  Th«  esBMr  dactfode  ii  ituatated  tad 

the  outer  electrode  is  grounded. 

f3S4l  Cbcekinq  oiid  Adjusting  the  Spark  Plugs 

The  gap  between  the  electrodes  should  always  be  set  at  .025'.  Use  a 
wire  feeler  gauge  as  shown  in  figure  278  to  check  the  gap.  Inspect  tiie 
poccebfai  {(Mr  cncUng  8tid  ctiipiiiiig  if  porcelsiii  is  dssnsged,  ^Bscsrd  tlie  plug. 
Wbm  possible,  use  a  spark  plug  sand  blaster  to  clean,  or  scrape  off  the 
cailMa  witfi  a  knife.  The  outside  of  the  porcelain  should  be  kept  free  from 
oB  uid  Utt  on  wUcIi  noistufs  can  eoOset  and  '^ihoct*  pIN^  8p«ik  ptags 
should  be  renewed  every  512  hours  of  operstkm. 

(355)  Checking  Misfiring  Spark  Plugs 

To  find  the  plug>  or  plugs,  not  Bring,  ground  a  screw  drhrcr  to  liM  Uodc 
(as  shown  in  Sgan  279)  and  tilt  the  screw  driver  to  contact  the  metid  tsnsinnl 
on  the  cable  contMCtinc  the  q>ark  plug  to  the  distributor.  The  plugs,  plofe 
not  firing  will  have  no  effect  on  tlks  running  of  tihe  engine  when  shortad  by 
tfis  scivw  diivsi* 


■ 


Fif urc  279.  Checking  Misfiring  Spark  Plug. 
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Fuel  System 


The  fuel  system  accessories  are:  air  cleaner,  carburetor,  fuel  pump,  gov- 
«nior,  the  necessary  fuel  lines  and  fuel  tank. 

The  gasoline  is  fed  from  the  fuel  tank  to  the  carburetor  by  a  fuel  piunp 
and  a  constant  speed  governor  automatically  controls  the  speed  of  the  engine. 
Detailed  tnitraetkMif  for  Mrvicbig  the  acewMC^M  are  i^ven  alphabetlcinjr  la 
the  following  pages. 

(356)  Air  ClMner 

Tba  air  ckaiMr  b  of  tiia  oil  batfi  type.  As  tfia  air  tfutt  is  diawn  fa 

strikes  the  oil,  a  fine  mist  is  produced.  The  mist  removes  part  of  the  dust 
and  dirt,  the  balance  being  removed  by  the  filter  element  in  the  main  body  of 
^bm  daaacr  wldi  tfa*  oO  mist  kaspa  moiit  As  ^  oil  mitt  eollaeta  fa  Hm 
cleaning  element,  drops  form  and  as  they  drain  into  the  oil  cup  where  the 
sediment  is  deposited,  these  drops  of  oil  wash  the  filter  element.  Because 
almaiva  dost  is  ifaa  diiaf  cauaa  of  aof^  waar,  it  is  importaiit  Aat  tlia  air 
cleaner  be  serviced  every  eight  hours,  as  raCMMinended  in  tiM  Maintenance 
Chart.  If  the  dust  and  dirt  conditions  ara  asvare,  the  daanar  should  be 
BSKvicaa  ofstjF  sow  noun* 

13571  Servicing  Air  Cleaner 

Ramove  the  oil  cup  at  the  lower  end  of  the  cleaner,  empty  the  oil,  and 
Bcrapa  out  liia  Art.  Figiua  280.  Any  coatfai^  of  dirt  on  tiia  walla  of  the  center 
tube  should  be  removed  by  ramming  a  cloth  through  the  tube  with  a  stick  so 
that  the  flow  of  air  to  the  engine  will  not  be  restricted.  (See  figure  281).  Re- 
iUl  the  oil  cop  to  ^  ofl  krd,  tlia  same  grade  of  oH  tuad  fa  the  orank  case. 
Figure  280.  Replace  the  oil  cup  aaoirely. 

NEVER  REMOVE  THE  OIL  CUP  WHILE  THE  ENGINE  IS  RUN- 
NXIKI  AMD  DO  NOT  RVN  THB  BNQINB  TH8  OIL  CUP  18 

FILLED  WITH  OIL.  Also  be  sure  that  the  acraeii  on  tiia  pfa^tauiar  la 
dean  and  free  of  leaves  and  lint.  Figure  282. 

AH  connactiena  batwaan  tiia  air  cleaner  and  ca|^  MUST  BB  XSPT 
AIR  TIGHT  AT  ALL  TIMBS.  Alao,  the  dampa  on  die  hoae  coBuaetieaa 
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Parographi  358—359 


PIgira  213.  Maldng  Idle  ildjintntenta. 


{358) 

The  Zenith  124  1/2  T.O.X.  carburetor  is  of  the  double  nozzle,  single 
venturi  design.  It  u  a  balanced  carburetor  which  nurtntains  proper  depreaiion 
tatio  between  the  air  Intake  and  tutH  bcnH. 

a.  The  idling  jet  measures  the  fuel  for  idling  speeds  with  the  air  for 
idling  being  regulated  by  the  idling  adjusting  nut  The  idling  system 
ftntctkma  only  when  the  throtde  plaite  is  alinbet  closed,  causing  a  VMy 
strong  suction  on  the  priming  hole  at  the  edge  of  the  throttle  platie. 

b.  The  compensating  jet  is  the  source  of  fuel  supply  to  the  idling  Jail 
andf  as  tite  thfotlte  plate  Is  opened  to  permit  lilgher  Engine  speeds^  tiie 
fuel  from  the  compensating  jet  flows  out  through  the  cap  jet.  This 
flow  is  constant  even  though  engine  speeds  increase^  due  to  the  admis- 
riM  ol  air  liiroiigli  TentSatioii  channds.  ^le  main  iet  is  the  hl|^  speed 
jet  and  exerts  its  greatest  influence  at  higher  engine  speeds.  It  is  a 
direct  suction  jet  and  its  flow  increased  with  the  flow  of  air.  Its  size  is 
iWierniuiBu  xo  give  r tiHimiTipmi  apennon  iiiMiiiHuuig  uie  uuaiaiiwiiauca 
of  this  jet  with  those  of  tiM  conq^caMting  jet,  yoa  obtain  a  correctly 
proportioned  mixtare. 

^Hie  vmliul  Is  tfic  tit  metering  nosde  and  ^temfaMM  tfie  mastiwuui 
volume  which  may  be  passed  through  the  carburetor.  All  mixture  adjust- 
ments, except  idling,  are  determined  by  calibration  of  various  jets  and  can 
only  be  diaBgid  by  ^assembUag  Has  eatbufstar  and  iastalltnt  a  diffsiaitl  jafc 
However,  these  jets  should  not  be  dumged  milesa  recommended  by  flbe 
factory's  service  department 

(359)  Adjusting  Idling  System 

Before  adjosting  lSb»  idUng  liilaiuie,  warm  op  die  Sfiglne  so  that  ilie  brtidES 

manifold  is  at  least  warm  to  the  hand  (120°F.  or  higher).  To  make  the  mixture 
richer,  turn  needle  valve  IN — ^to  make  the  mixture  leaner,  turn  the  valve  OUT. 
S«e  figvre  2S3.  Make  all  adjoataBents  aflar  die  engine  is  warm,  tnming  the 
needle  valve  right  or  left  until  the  engine  runs  steadily  and  as  fast  as  the 
dirottle  will  permit.  After  the  engine  runs  smoothly,  it  may  be  necessary 
to  chajitge  the  posltipn  of  the  duuills  stop  suaw. 
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13401  Ovarhauling  the  Carburetor 

To  wnptsfy  diMUMcmbto  the  Zenitlt  124  1/2  T.O.X.  carbqrator.  the  follow- 
ing proctdar*  it  rtcomnmidgd  wfth  the  accompanying  todt: 

a.  Remove  the  anembly  bolt  which  holds  the  bowl  ■■■■mM{y  to  ^pptv 
body  assembly.  (No.  7816S  service  tool).  See  fignrs  284. 

b.  Lift  ^  upper  body  clear  of  the  bowl  aaawnbly.  Bo  omM  aet  «o 
daaaio  the  economizer  tube. 

c  Smbovo  vwturi  and  bowl  to  body  gaskst 

d«  Remove  tihe  float  axle  vrfth  email  pUcn.  Note  canAiH^  ttis  wIiIIbb  of 

the  float  spring  and  float  baffle  to  the  float,  if  these  parts  are  used, 

confusion  when  reassembling  will  be  avoided.  Sec  figure  285. 
9t  jcemove  uuuiue  luaTe  screws,  miiKue  pmis  ansi  uiiuuss  auaii 

biy.  (Do  not  disturb  economizer  toba  oc  daah  adiustmant  ttaadia 

ing).  See  figures  286  and  287. 
{.  Remove  CompemMtor  Jet  from  bowl,  using  acrsw  drhror.  8aa  ligwe  218b 

g.  Remove  fuel  valve  assembly.  (T  30016  service  tool).  See  flgurt  3M. 

h.  Remove  main  jet  (C161-83  service  tool).  See  figure  290. 

L  Remove  cap  jet  (CI61-2S  or  Cl«-79  aanrfoa  tool).  Sea  figav*  291. 
j.  Remove  idle  jet  (C181-9  aerviea  tool), 
k.  Remove  lower  plag> 

L  Remove  idle  adjuslhtg  needle  and  spring  and  fwA  tuiloB  body. 

m.  Remove  air  shutter  shaft.  Figure  292. 

n.  Clean  all  channels  with  gasoline  or  other  solvent,  but  do  not  boil  in 
cawiMi  BonnHm.  juow  uuuugn  eacn  cHawuu  wm  canpseaaaa  av> 

C341I  Fort*  to  ■•  ll«ptoe«4 

All  gaskets,  C  181-36  includes  all  gaskets.  Fuel  valve  and  seat  assembly 
No.  45.  Float  assembly  C8S-47.  Main  jet  C51-1S.  Compensator  jet  C52-3.  Cap 
jet  CM-13.  Idle  jet  C94-14^  Throtlla  llMtft  C2M7.  ThraMe  PhUa 
C136.3  (two  needed).  Float  axle  €120^. 
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PIfw*  M.  Rnaovioc  Cffaurttor  Float  Axle, 
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me  SHAFT 


THROme  LiVER  Bl. 

TAPER  PIK 

ftfar*  IM.  RimoviBg  Carburetor  Throtda  Shaft  PIb. 


THROTTLE  SHAFT 

TUBrkTTiF  CTOP  iFVPP  /  THROHLE  LEVER 
THROTTLE  STOP  LEVER    /  BUSHING 
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Pgragrapli  162 


KXE  JET 


PlfMW  IN.  Hnmonng  Carburetor  CompeaMtinc  Jet. 
(iill  RMMMMif  tff  Mm  Cwfcwtor 

a.  Install  throttle  shaft.  Insert  throttle  plate  and  make  certain  it  fits 
closely  to  the  barrel  all  the  way  around  when  closed  and  with  the  stop 
•crew  badccd  out  away  from  tfaa  stop  pin.  WlMn  fhe  throtde  plate 
hat  been  properly  centered,  hold  firmly  in  closed  position  while  tfw 
Arottle  screws  are  tightened  securely.  See  figures  287  and  286. 

b.  Adjust  throtde  stop  screw  to  hold  the  ^irotde  plate  just  slightly  open. 
See  figure  287. 

c.  Ixutall  the  idle  adjusting  needle  and  qnlng  and  adjust  to  one  full  turn 
off  die  seat.  See  figure  293. 

d.  Install  fuel  valve  assembly  and  gasket  (T30016  tod).  See  figore  289. 
•.  Install  float,  float  baffle,  float  s^ing  and  float  axle. 

t  Check  fkMt  for  correct  level.  Float  should  move  freely  on  its  axle. 
The  dhnensions  between  the  top  of  the  bowl  and  the  body  when  held 
in  an  upside  down  position  should  be  1-7/32"  plus  or  minus  3/64".  See 
figure  28S. 
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Paragraph  362 


H^&n  IfX.  RrniHwim  CirlnBvlor  Air  Simttar  SlMfb 

g.  IttctaU  cap  j«t  and  gmtket  (Tool  C16i-25).  Sm  figim  291. 

h.  IiMttll  oomiMnMtor  JM  tad  gukM  urine  wenm  dih«r.  8m  figora  290. 

i.  Install  main  jet  and  gn^fct  (C161-^  tooiy.  8m  figar«  290. 

j.  Install  lower  plugs. 

k.  Place  the  bowl  to  upper  body  gasket  in  position  on  tb*  ■n>er  body 
MMBubl^  sod  piio  the  vmtnti  in  piMdtioB  is  IIm  ImiiiL 

L  Astemble  the  bowl  assembly  to  the  upper  body  ammbly  by: 

1.  Hold  the  upper  body  assembly  upside  down. 

2.  Carefully  place  the  bowl  asaembly  in  position  on  the  upper  body, 
mwUSnt  damags  to  th*  fioa^  ale. 

3.  Bolt  togatliar  with  aaaambly  bolt- ngtm  2Si, 


The  AC  mechanical  fuel  pump  is  installed  on  the  engine  next  to  die 
carburetor.  The  suction  aide  ia  connected  to  the  fuel  tank  and  tha  diachaiga 
dda  ia  cmnected  to  the  carburetor  by  tubing  deaigned  to  carry  laai.  Tbm 
purpose  of  the  pump  is  to  suck  the  fuel  from  the  supply  tank  and  padl  it  into 
the  carburetor  float  bowl  as  it  is  required  by  the  engine. 

Operation  is  accomplished  through  a  rocker  arm  on  the  pump  contacting 
an  eccntric  on  ^bm  engine  camshaft.  Downward  movement  of  the  pmnp 
diaphragm,  or  the  auction  stroke,  is  caused  by  the  rotation  of  the  eccentric 
actuating  the  pump  rocker  arm,  pulling  the  diaphragm  downward  against  tha 
puisui'a  of  tiia  diaphraipn  n^ringt  pradndng  a  vacmtm  In  tta  fnal  dunribav* 

This  vacuum  holds  the  outlet  valve  closed  and  pulls  the  inlet  valve  open, 
making  fuel  flow  from  the  supply  tank  through  the  inlet  and  filter  screen 
and  down  through  die  inlet  valve  into  tiie  foal  diambar.  On  tiha  ratam  Minlga 
of  the  rocker  arm,  the  diaphragm  is  forced  up  by  tiie  diaphragm  spring,  the 
inlet  closes  and  the  outlet  valve  is  forced  open,  allowing  the  fuel  to  flow 
tiifough  tfia  outlet  to  die  caibuiator. 


(3ai  PmI  fwmp 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


Paragroi^  363 — 364 


2f3.  Fuel  Pump. 


The  link  is  hinged  to  the  rocker  arm  so  that  it  can  be  moved  down,  but 
cannot  be  raised,  by  the  rocker  arm.  The  only  function  of  the  rocker  arm 
spring  is  to  make  the  rocker  arm  follow  the  cam.  The  link  and  diaphragm  are 
movad  uywifd  onitjr  hy  lh»  dtaplmgiB  apffi^.  TIm  pomp,  tbercfon,  ddhrvn 
fudl  to  fhi  carburetor  only  when  the  fuel  pressure  in  the  outlet  line  is  less  than 
the  pressure  maintained  by  the  diaphragm  spring.  This  condition  arises  when 
the  float  needle  valve  is  not  seated  and  the  fuel  passage  from  the  pump  into 
Hw  carbarator  ftoat  diatiibcr  it  ogpao.  When  Hm  tiaedlt  valva  In  the  Mrbtvttor 
ioat  chMnhtr  li  doic^  and  ImU  plaee  by  tlia  piaMuia  oi  the  fad  on  the 
float,  llw  pmufi  builds  up  pressure  until  it  oveceomes  the  diapfan4[iii  spring. 
This  pressure  results  in  almost  a  complete  stopjpagc  of  diaphragm  movemant 
until  more  fuel  is  needed.  Figure  293. 

(364)  Fuel  Pump  Trouble  Shooting 

Trouble  in  the  fuel  supply  system  will  usually  be  caused  by: 

a.  Too  little  fuel  reachmg  carburetor,  evidenced  by  engine  faltering  during 
hlglMr  angina  apaada,  or  dntinK  low  tear  canfa  opanttton  npyu  uMi 
wU0  open  tknvllleii 

b.  Too  much  fttd  reaching  carbttfetor,  evidenced  by  excessive  fuel  con- 
sumption, poor  engine  idling,  flooding  of  carburetor,  and  by  fuel  ap- 
pearing on  the  outside  of  carburetor. 

c.  No  fuel  reaching  carburetor,  indicated  by  engine  stalling  completely 
^duriug  oparajtioBt  oir  faihwra  ^  angtna  to  aUttti 
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Paragraph  364 


VALVE  a  CAGE  ASSEM. 
VALVE  a  CAGE  GASKET 
DRAIN  SCREW  GASKET 
DRAIN  SCREW  
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VALVE  a 

CAGE  RETAINER 
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ROCKER  ARM 
ROCKER  ARM  SPRING 
ROCKER  ARM  PIN  — 

LINK  

BODY— - 


COVER  PLATE 
CAP  SCREW 

CAP  SCREW 
GASKET 

SCREEN 
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COVER  SCREW 

.  .COVER 

/    ILOCK WASHER 


RETAINER 
SCREW  I 


DIAPHRAGM  SPRING 
DIAPHRAGM  ASSEM. 


^.■.J 


Figure  2f4.  Cross  Section  Diagram  of  Fuel  Pump. 


b. 
c. 
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The  following  checks  should  be  made  to  determine  which  unit  in  the  fuel 
system  is  at  fault: 

a.  Be  certain  that  the  tank  contains  fuel. 

Disconnect  the  line  from  fuel  pump  to  carburetor  at  the  carburetor. 
Turn  engine  over  a  few  revolutions  with  starting  motor.  If  no  flow 
of  fuel,  or  if  the  flow  is  weak,  check  system  for  loose  fuel  pump 
mounting  capscrews,  cover  screws,  or  loose  valve  plugs  clogged  with 
dirt. 

Loose  pump. 
Pump  strainer. 

Pump  bowl  gasket  leaking,  not  seated  properly. 
Loose  fuel  line  connections. 
Broken  or  flexible  fuel  lines. 
Fuel  lines  punched  or  chafed. 
Fuel  line  filter  restricted. 
Restricted  fuel  tank  vent. 

Obstruction  in  fuel  tank  or  in  fuel  lines  from  tank  to  pump. 
To  check  for  obstruction,  disconnect  line  from  tank  to  pump,  at  pump. 
Blow  back  through  line,  and  listen  for  bubbles  in  the  fuel  tank.  (NOTE:  If 
a  filter  is  in  the  line,  disconnect  at  filter  instead  of  fuel  pump,  blowing  back 
as  above  mentioned.) 

If  bubbles  occur,  reconnect  the  fuel  line  at  pump  or  filter,  turn  engine 
over  a  few  revolutions  with  starting  motor  observing  fuel  discharged  at  end 
of  disconnected  line  at  carburetor.  If  there  is  no  improvement  in  the  flow  of 
fuel,  the  pump  should  be  replaced. 

If  fuel  spurts  from  the  line,  the  system  is  functioning  although  pressure 
of  fuel  delivered  may  not  be  adequate.  Check  this  with  a  pressure  gauge, 
Army  No.  410-500,  while  pump  is  mounted  on  the  engine.   Figure  294. 
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COVH  KATE 


SM.  Rmovhn  Pnd  Puuip  To|^  Covet. 


(365)  Overhouling  the  Fuel  Pump 

Rsmow  tiM  iHiiHy  from  4ii|{iii^  wMh  tt§  ontilds  ^fitii  dcenins 
solvent  and  Mow  off  with  comprtMed  afar  to  tmnow  looM  grit  and 
grease. 

bi  Saiiiova  top  cover  plate  capacraw  and  ga)Aat«  remova  cover  plata  and 
gasket.   See  figure  295. 

C  Remove  strainer  screen,  drain  plug  from  side  of  cover  and  mark  edges 
of  top  cover  and  body  witii  a  file.  See  fignre  296.  (TMa  ia  to  aisitre 
that  the  parts  may  be  assembled  in  the  same  relative  position.) 

d.  Remove  top  cover  screws  and  washers  and  separate  top  cover  from 
body  by  jarring  loose  wlA  acreiwdrivar  baiuDa.  (CAUTION:  Do  not 
attempt  to  pry  tiw  body  and  cover  apart  aa  damage  m^  retnlt) 
Figure  297. 

9.  Rest  pump  body  on  edge  of  vise  and  drive  out  rocker  arm  pin  .wHli 
drift  punch  and  hammer.  See  figure  298.  Remove  rocker  arm.  Figure 
299.  Remove  spring,  link,  and  rocker  arm  bushing.  Figure  300. 

f.  Lay  top  cover  on  bench  with  diaphragm  flange  up  and  remove  tfia 
three  screws  holding  valve  and  cage  retainer.   Figure  301. 

g.  Lift  ont  valve  and  cage  retainer,  two  valve  and  cage  assemblies  and 
gasket.  Figure  30C. 


a.  Check  top  cover  and  pump  body  for  crads  and  teedoiga.  See  figore 
295.  Inspect  for  diaphragm  flange  warpage  by  testing  on  a  smooth 
flat  surface.  Examine  all  threaded  holes  for  striped  or  crossed 
ttreads.  BrokM,  damaged  or  aeverdy  tnrped  caatfnga  moat  be 

replaced. 

b.  Inspect  rocker  arm  for  wear  or  scores  at  camshaft  pad,  at  point  of 
contact  with  link  and  pull  rod.  FIgvre  299. 

C  Replace  the  following  with  new  parts — valve  and  cap  assemblies — 
strainer  screen — rocker  arm  pin  and  washer — link — ^rocker  arm  spring 
•-diaphragm  q>ring— diaphragm  and  gaskets.  (These  parts  are  ttU  hi 
the  standard  repair  kit.  Order  by  mentioning  fuel  pomp  number  shown 


13661  lg<wiiwMhig  ffht  Hel  Pump 


Original  from 
UmVERSITY  QF  CALIFORMIA 


COVER 


COVER 
MATE 


COVER  rum 


fi^l'.     MAIN  SCREW 


Hfw*  IM.  Fffioc  FmI  Pump  Co*«r  and  Bo4f  for  Fvtora 


ARM  PIN 


ROCKER  ARM 
SPKING 


RCX3CER  ARM 


Rflur*  2t9.  Removing  Fod 
Pimyi  Rocker  Ann. 


SUCTION  VALVE 
DISCHAIlOe  VALVC 

covn 

VALVl  AND  CAM 
DUmRAOM  A$MMM,Y 

BODY 


t  fe  . 


COVER  SCREWS 
AHP  LOCKWASHERS 


n«ar«^2f7.  Scpaxating  FtMl  Pump  Body  from  Covsr. 

■Original  from 

P^a®  282  y i^ivERsi-fY  OF  CALIFORWIA 


Google 


Paragraph  346 


H|iri  M.  DrMag  oat  Fad  Pomp  Kodnr  Aim  Kb. 

d.  Soak  the  new  dui>hragm  aMembljr  figure  300  in  clean  kerofeae  iHiSo 
performing  tbe  fellowinK  iteps.  Poel  oil  or  guoHno  auqr  be  oiad. 

C  Assemble  link  and  rocker  arm.  Place  rocker  arm  tad  link  in  body 
with  link  hook  down.  Figure  299.  Align  rocker  arm  pin  hole  with 
bole  in  body  and  drive  in  the  rocker  arm  pin,  figure  298,  installing 
widiMr  Ml  mmII  end  of  racket  vwi  pto  Mid  ipNad  end  of  pin* 

f.  Install  lower  oil  seal  retainer,  leather  oil  seal  washen,  Ofipv  oO  Mil 
retainer  and  oil  seal  retainer  on  pull  rod.  Figure  301. 

g.  Ffico  ^aphragm  spring  over  poll  rod  Will  cod  Inttall  diaphragm 
assembly,  hooking  diaphfgm  to  Hall  by  pre  wing  dte^mgm  againat 
■pring.  Figure  300. 


Paragrapk  366 


Ptfars  Ml.  Samoviac  Fnd  Pninp  Vahr*  taA  Cac*  RM^mt. 

k.  Place  nilve  ivImIimt  gadnrt  tii  poiltloii  In  cover  Mid  iittert  two  ^nSm 

and  cage  assemblies.  (NOTE:  Outer  valve  should  have  three-legged 
■pider  into  cover  and  inlet  valve  should  have  three-legged  apider 
faring  out  pS  cover.) 
L  Seciira  vahre  and  cage  aaaambllaa  hr  maana  of  valve  retainer  and  two 
retainer  screws.  Turn  cover  so  flange  rests  on  bench.  Install  acraan, 
cover  gasket,  cover,  cover  capscrew  in  the  ojder  named. 

j.  Iitatafl  drain  attvw  gmkat,  drain  acrewr  and  fop  oovcr  on  ponip 

being  sure  to  line  up  the  file  marka.  l^gOM  296. 
k.  Install  top  cover  acrewa  and  lockwaahera  loosely  until  screws  jvat 
engage  lockwaahera.  Then,  push  rocker  am  in  full  atroka  and  lidd 
in  this  position  while  tightening  acrawa  or  pomp  will  deliver  too 

much  pressure.   See  figure  297. 

1.   Tighten  the  cover  screws  and  stud  altematetf  and  aacwely,  relaaaa 
rodmr  arm  and  test  operation  of  pmap  valvaa  by  attaching  presaore 

gauge  to  outlet  and  operating  rocfcar  am. 

NOTE:  Pressure  should  not  fiaU  off  rapidly. 

VMVC 

/(sucnoN) 


Paragraphf  367— 3M 


P|§>M  Ml.  QOVCRMV. 


1347)  0«wor 

The  automatic  control  of  the  engine  speed  is  regulated  by  a  Pierce  cen- 
trifugal governor,  horizontal  type.  See  figure  303.  The  governor  is  enclosed 
In  i  bemiiiff.  Th«  iteft  is  gear  drivMi  from  the  amAialh.  On  the  dutft  la  a 
weight  holder  or  spider  which  aapporta  tlia  two  governor  weights. 

As  the  governor  shaft  rotatai,  <!»  catrifugal  energy  developed  in  the 
two  wdi^  eaoMi  tiiciae  two  wdi^tt  to  awfatg  omward  oit  tfiair  pivots.  Tba 
energy  of  the  weights  is  codntaffldaBced  by  a  spring,  the  tension  of  which 
can  be  regulated.  When  the  einitrttngal  energy  of  the  wei|^ta  overcomes 
lint  aftring  tenrion,  a  tfamat  benteg  ia  locecd  ag^nat  tiia  rodnr  jrolefr  to 
which  the  governor  control  lever  is  attached.  The  movement  of  the  rocker 
yoke  lever  causes  the  control  lever  to  move,  which  in  turn  opens  or  closes 
tiM  governor  throttle  vahre  fai  tlte  governor  tfirotde  box.  The  sensitivity  or 
regulation  of  the  governor  can  be  adjusted  by  the  adjusting  screw.  This 
setting  of  this  screw  should  not  be  altered  after  the  top  working  speed  has 
baaii  cab 

C3M)  iU^iiitliU  ftifliit  $iirf« 

If  the  engine  surgo  la  unstable  at  top  engine  speed,  running  without  load 
or  part  load,  turn  tba  adjusting  screw,  as  shown  in  figxire  304,  inward  half 
a  tarn  mt  a  tima  ontil  tiia  aurgiog  atopa  bring  inre  liiat  yoa  do  not  niaa  ilia 
qpaad  of  the  engliie  by  ao  doing. 
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ParograplM  369 — 371 


LINK  (00 


Hf  ar*  SOS.  Adjusting 
Qovmr  UBk  Sod 
Ban  Jofam. 


(Mfl 


Thm  governor  link  ball  joints  at  both  ends  of  the  link  rod  shoold  be  tnvg 
Imt  tmam  without  friction.  In  figure  305  the  screwdriver  is  being  nicd  to 
adjust  tbm  ball  Jotet  adJwtiBg  plot  and  tha  fingan  wa  laadag  for  frictiao. 
A  small  cotter  pin  through  the  screw  in  the  adjusting  plug  must  be  removed 
first  to  make  the  adjustment  and  replaced  after  the  adjusting  is  made.  NEVER 
BEND  THE  LINK  SOD.  Tha  ball  Jointa  nnm  ba  hapt  labritatad  wilta 
engine  oil. 

(370)  Adiuttiaq  GovtrMr  Liak  Rod  ^ 

Tba  Bnk  of  tha  Hnk  rod  must  ba  so  adjuitad  that  whan  tha  anghia  ia 

stopped,  the  rod  holds  the  governor  throttle  box  lever  slightly  short  of  wide 
open  position.  See  figure  306.  To  malKe  this  adjustment  the  engine  shoaM 
net  be  ramring.  Looaen  boitfi  of  die  ball  Joint  kdorata.  Samove  ittt  bafl 
joints  from  the  governor  arm  and  with  the  governor  throttle  in  wide  open 
position,  adjust  the  link  rod  by  turning  the  ball  joints  eitlier  to  the  right  or 
w  Tnv  MIT,  avpennng  upon  me  aojaaonsBE  iwiuuea. 

(371)  Adjusting  Governor  Speed 

Tlie  main  speed  adjustment  ia  correctljr  aet  at  the  factory  and  normally 
dioald  not  be  changed.  However,  if  an  overhanl  of  the  governor  is  necessary, 
tha  main  speed  adjustment  will  have  to  be  set.  Turn  the  surge  adjusting 
acraw  out  until  only  three  or  four  threads  are  engaged.  Tighten  the  locknut 
and  leave  in  tfila  poaMon  for  the  preaent.  See  figure  304.  Adfost  the  gov- 
ernor for  the  engine  speed  of  1350  r.pjn.  by  turning  the  high  ^wed  adjusting 
■crew.^  See  figure  306.  Turning  in  will  increaaa  apsad.  Tociiing  out  will 
dacraaaa  apeed.  Sat  ttM  gevamot  ao  that  ilia  eagiM  wU  opanta  walm  w» 
load  at  ISM  r.pjB.  «Mi  Aa  thratila  hi  vide  opaa  poaMoak 


Figare  306. 
Adjusting  Governor 
LibkSod. 
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Paragraphs  371—372 


The  r.pjii.  can  be  checked  by  uaing  •  hand  tachometer  inserted  in  the 
center  of  tiie  flywheel  or,  if  ^  ehrtdi  li  on  Oe  engine,  hdUk  the  fdmaaelf 
at  the  outer  end  of  the  clutch  shaft  with  the  clutch  engaged. 

Sliould  the  governor  surge  at  no  load  speed,  turn  the  surge  adjostiag 
icrew  in  dowly  nntn  Ae  surge  is  overcome.  Do  not  torn  tiUi  screw  la  wa 
far  as  to  increase  speed. 

NOTE:  Should  the  engine  surge  under  load  or  part  load,  turn  the  spring 
aye  adjusting  screw  oat  «  few  turns  at  a  tins  wMil  surging  stops,  and 
recheck  engine  speed  adjustment  For  sensitive  r^ldatkill,  kaep  tiliB  scnw 
in  as  far  as  possible  without  creating  load  surge. 

(372)  Overhoiil  of  th*  Governor 

NOTE;  Before  ^Bsassembling  the  governor,  get  a  protractor  reading  of 
the  throttle  lever  angle  and  of  the  spring  eye  adjusting  angle.  The  protractor 
reading  should  be  taken  with  the  base  of  the  protractor  laid  against  the  base 
of  the  .govwiior  hody  and  widi  some  tensioo  on  As  govsmor  spring.  See 
figures  307  and  808. 


PorograplM  372-^73 


Rdeaie  tension  from  the  governor  spring  before  removing  the  body  bolts. 
Tbm  JiiMitmbli  br  nflacmdag  dw  four  bo^F  bolts. 

(3731  ^•vir—r  lotfy  Cmp  DbofMnMy 

a.  To  disassemble  governor  cap,  ramov*  thrust  ileeve  and  thrust  bwring 

drive  from  drive  shaft 
b>  PbO  out  cotter  pin  and  wMcmw  castia  nut  h<d£ng  gear.  Semove  bear* 

ing  retainer  ring  with  long  screwdriver  or  hook.   See  figure  309. 

c.  Press  off  gear  with  arbor  press.  This  is  done  in  two  steps.  First,  press 
gear  ao  that  sbonMer  raata  agdnat  body  catting.  Then  use  S/16" 
punches  to  force  shaft  on  through  gear.  Hold  weights,  spider  and 
ahaft  assembly  with  free  hand  so  that  they  do  not  fall  after  gear  is 
presaed  looaa  and  motilata  drive  ahaft.  Sec  figure  310.  Preaa  bearing 
from  shaft  with  arbor  press  and  two  pieces  of  flat  stock.  See  figure  311. 

d.  If  necessary  to  remove  weights,  grind  riveted  end  of  weight  pins  and 
then  dii«a  ont  witfi  panch  (S/ltf'). 


FIgare  312.  Driving  out 
Governor  Rocket  Shaft 
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Paragraphs  374 — 375 

C374I  Ctovanmr  Body  Plumtwbly 

m.  To  «&MS8emble  body,  loosen  throttle  lever  screw  (drive  H  groove  pin 
from  tlirottle  lever,  if  pinned,  using  3/32'  pundi)  and  remove  throttle 
lever  from  rodter  diaft 

b.  Remove  governor  spring  and  spring  eye  screw  and  drive  out  taper 
pin  holding  spring  eye  hracket  to  rocker  shaft.  Use  3/32"  punch. 


e.  Remove  yoke  acrewe.  Drive  out  rocker  shaft  wHfa  tmyAUm  maUet. 

See  figure  312.  Spring  eye  bracket,  bearing  retainer,  oQ  seal,  Mt  and 
one  rocker  shaft  bearing  will  come  with  the  shaft, 

d.  Be  sore  pin  has  been  removed  from  spring  eye  bra^et  and  pteas 
bracket,  bearing  retainer,  oil  seal  and  bearing  from  shaft  with  arbor 
press.  Use  punch.  See  figure  313.  In  replacing  this  part,  a  new 
oil  seal,  and  retainer  can  titen  be  knodted  out  of  body  cap  widi  nw- 
hide  mallet  and  Yt"  diameter  punch. 

e.  To  remove  welch  plug  and  oilite  drive  shaft  bushing  from  body  ci^, 
drive  fcon  faMidi  wHh  7/18'  pondi.  Thli  win  nfai  boiii  ilw  wtith 
phig  and  die  oilite  baaUng,  and  caclt  wiU  have  to  be  replaced  with 
new  materisL 


(375)  Inspeetien  and  ReptocMneiit  of  Governor  Paris 

On  dtsassembiing  governor  body,  thoroughly  clean  all  parts,  and  loofc  for 

wear  in  the  bearings  on  the  weight  noses  thrust  lead,  ttid  tfM  end  oC  the  drive 
shaft  which  operates  in  oilite  bushing  in  the  body. 

IHie  weiglit  noses  wlilcii  bear  on  tfie  thiusl  leads  have  a  ground  radius 
at  the  point  of  contact,  and  if  there  are  any  flat  spots  in  this  radius,  repair 
the  worn  weights  with  new  materiaL  The  thrust  sleeve  at  the  point  of  contact 
witii  Hm  wtfghta  iMi  been  ground  to  mxtmAy  doae  limitB,  and  any  pittibg 
or  rough  spots  in  the  thrust  sleeve  calls  for  the  replacement  of  this  part.  The 
bearing  on  the  shaft  is  a  radial  bearing  and  should  be  replaced  if,  in  rotatittg 
wicn  iiiuiiio  ana  nngvr,  mere  seem  m  ne  any  luugu  spots  or  |niiina  ot  iiicuun 
indicating  wear  or  foreign  material  in  the  bearing;  or  if  the  bearing  racei  are 
loose  enough  to  indicate  wear.  The  thrust  bearing  on  the  ^hrust  sleeve  shows 
wear  by  hxumeat  betwem  Ibe  top  thniet  mrfooe  and  tta  oppoiHa  net.  Aay 
sign  of  wear  in  bearing  parte  reqnbao  a  replacement  of  Hmm  itema  wiHt  now 
material. 
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Paragraphs  375 — 376 


114.  Presiing  Governor  Shift  into  Bearing  and  Qwt. 


The  oilite  bearing  in  the  end  of  the  body  should  be  checked  for  wMr  And 
also  the  end  of  the  drive  shaft  where  it  seats  in  the  oilite  bearing. 

On  rowMmbling  th*  drive  shaft  weights  and  thrust  sleeve  on  the  governor 
body,  check  to  see  that  there  is  at  least  ^A"  left  on  the  thrust  sleeve  when  the 
weights  are  exploded.  Movement  from  closed  to  wide  open  position  must  have 
a  reniltaiit  au>vement  of  die  thrust  sleeve  on  the  shaft  of  at  least  tt  the 
sleeve  does  not  have  %"  to  travel,  grind  the  weight  stop  tip  that  contact  fhe 
spider  until  the  weight  will  open  far  enough  to  give  necessary  sleeve  traveL 

1376}  RMSMmbiy  of  th«  Governor 
A.  Body  Gi^  RoocMnMy 

To  reassemble  the  governor  body  cap,  fweM  the  bearing  into  the  housing 
and  fasten  with  the  snap  ring.  Then  preM  l3am  shaft  into  the  bearing  and 
pfess  on  the  gttt  wfth  an  afhor  press.  See  figure  314.  Be  snre  that  there  is  an 
adequate  hole  or  slot  in  the  arbor  press  table  so  that  the  shaft  can  extend 
through  the  gear  and  will  not  be  bent  in  this  operation.  The  gear  is  not  only 
hiid  hf  k  press  fit  koA  ccstfe  not  bttt  i§  tSto  keyed  on  wlA  a  woodruff  kej^. 
Be  sure  that  the  key  way  and  slot  line  up  before  pressing  the  gear. 

NOTE:  This  shaft  is  held  to  plus  or  minus  .001  in  manufacture.  Careless 
handHng  ean  miOy  spriiif  H  taaajr  thonsanddis  ol  an  tndi  out  of  Has.  In 
pressing  the  shaft  with  the  arbor  press,  do  not  force  on  with  continuous  ptm 
sure,jbatuM  short  Interrupted  strokes  to  give  the  shaft  a  f^haf^cj,  ^^^fi^ter. 
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Poragraph  376 


Pifir*  315.  Seating  Governor  Bearing  into  Body. 


i.  C>v<ni>r  My  Kiamwhly 

'  To  reassemble  the  body,  install  new  oilite  bushing  for  the  drive  shaft. 
This  bushing  requires  a  special  tool  for  installation.  Turn  one  end  of 
■  V  piece  of  ^'  romd  vtock  to  %"  diameter  by  11/32'  kat.  wMi  « 
square  shoulder.  Place  the  bushing  on  the  "^1%"  turned  tip  and  insert 
into  the  body  hole  from  the  inside.  Tap  into  position  with  a  mallet 
•Q  Oat  Hm  Aoiddcr  of  tfte  bearinf  tool  ooomo  iarit  tiie  bo4r 
casting.  THIS  BEARING  MUST  LINB  UP  80  THAT  IT  DOBS 
NOT  BIND  TH£  DRIVE  SHAFT, 
b.  Beat  4be  trdch  ptng  iHA  a  fi^'  dia.  punch. 

e.  Place  the  snap  rings  on  the  rocker  shaft  and  place  shaft  in  the  body 
without  the  bearings.  Assemble  the  yoke  to  the  shaft  Press  the  rocker 
■haft  bearing!  on  each  and  of  tbe  tfnlt  by  hand  fiMi  tfia  kttafing  on 
the  bearing  outside.  These  bearings  must  be  seated  against  the  shoulder 
in  the  casting,  and  this  operation  requires  a  simple  tool  or  short  piece 
off  tiAiBg.  The  rodcer  abaft  la  appttMdmatdy  7/16*  in  diaiBalar»  and 
the  seating  tool  is  made'  from  a  piece  of  OD  round  stock  with 
15/32"  hole  drilled  through  the  center.  The  body  is  placed  in  a  vise, 
and  baaringa  aaatad  by  pladng  the  tool  over  tbe  diaft  and  diMhiff  wMi 
a  rawhide  mallet.  The  bearing  must  not  be  cocked  in  the  hole  and 
when  seated  in  position,  the  shoulder  in  the  casting  with  the  bearing  re- 
tainer wffl  ba  jnst  above  llie  top  of  <iia  baatiac.  Saa  figara  31S.  OO 
seal  felt  should  be  placed  in  the  bearing  retalaari  and  the  retainer 
and  washer  spacer  slipped  over  the  rocker  shaft  and  tapped  into  posi- 
tion wtth  a  hamanar.  The  retaiiMr  ia  dkan  aaatad  against  the  shoiilder 
in  the  casting  with  the  same  tool  used  for  the  installation  of  the  bear- 
ing. After  installation  of  the  rocker  shaft,  check  for  excessive  friction  or 
misaligned  bearing  by  oscillating  the  ah^  «4th  titaadi  and  fingar.  U  Ifao 
shaft  cannot  be  turned  with  the  thumb  and  finger,  there  is  too  amdl 
. — ^       frictioa  in  the  mechanism  and  this  will  have  to  be  eliminated. 


Paragrapht  374—377 


UNK  too 


WfM  >1A.  AdjntiBff  GovOTiior  Linle  Sod. 

1.  Reassemble  the  body  and  cap  with  a  new  gasket.  The  drain  hole  in 
llw  body  ihould  be  down.  The  oil  inlet  will  appear  on  the  top  tide  of  the 
tody*  WImb  tlM  ^)0&y  wbA  ctp  we  bolted  ■ectotcljr  togeflier,  ratarte  by 
hand  to  check  for  friction  or  binding  in  the  shaft.  If  the  shaft  does  not  rotate 
tmift  tap  the  body  cap  casting  around  the  oilite  bushing  with  a  new  raw^ 
Ude  mallet.  Thta  will  tend  to  line  in  drhre  shift  boriring.  AH  friction  miMl  be 
eliminated  before  proceeding.  Install  spring  eye  screw  and  eye  screw  bracket 
and  place  it  on  the  rocker  shaft.  To  set  it  at  the  correct  angle  measured  by 
tile  preUecter  before  dheeeemblinf  tiie  govemoi;  rotate  the  epriiif  eye  ba^ 
away  from  the  governor  body  and  then  push  towards  the  speed  change  lever 
nntil  you  can  feel  the  yoke  resting  on  the  thrust  bearing.  Then  advance  the 
aprinc  agre  aerew  to  tfie  deaired  aetttng.  See  figvra  30S.  The  iw'Ottactei  gMug 
the  correct  angle  will  be  held  against  the  base  of  the  body  as  originally  meas- 
ured. With  the  spring  eye  bracket  in  this  position,  drill  the  bracket  and  shaft 
with  a  No.  27  drill  (.1440)  md  ream  witfi  a  Mo.  1  taper  teamer.  Install  die 
taper  pin.  After  installation  of  the  spring  eye  bracket,  set  the  throttle  lever 
on  the  shaft  in  the  same  manner  as  the  mounting  bracket.  Pull  the  lever  away 
tram  tiie  governor  and  push  towards  the  speed  change  lever  so  tfnt  tfie  yoke 
is  against  the  thrust  bearing  and  then  on  forward  to  the  correct  setting 
measured  with  the  protractor.  Lock  the  lever  with  the  screw,  and  if  originally 
piBBad,  fwtdl  a  H'  Sfovn  pin  (oae  dcffl). 


The  governor  is  lubricated  by  oil  pressure  from  the  engine,  and  once  prop- 
erly installed  and  adjusted,  no  attention  is  required  other  than  a  periodical 
inspection  to  see  tiurt  tiie  bdta  and  mtts  are  Hifint  and  to  lobHcatt  Bnk  rod 
ball  joints  with  a  few  drops  of  oil. 

When  installing  the  governor  on  the  engine,  see  that  the  governor  gear 
ia  property  medied  whh  tile  gear  on  tiie  camshaft  before  tightening  tiie  boMs 
on  the  governor  flange,  and  be  sure  to  connect  the  oil  line  to  the  governor. 
Install  the  governor  control  rod  to  the  throttle  lever  and  the  governor  arm. 
The  rod  should  be  just  long  enough  that  with  the  engme  running  and  with 
some  tension  on  the  governor  spring,  the  throttle  valve  will  be  just  short  of 
wide  open  position.  See  figure  316.  The  throttle  valve  and  shaft  must  move 
freely  and  tiiere  must  be  no  faiadhig  fffaare  the  rod  enters  the  holes  in  the 
two  levers.  For  speed  adjuatmant,  sec  paragra^  444-d  under  Chapter  XXIV 
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Paragraph  378 


Lubricating  System 

The  lubricating  system  comprises  the  following:  oil  fmsp,  oil  pressart 
nXiat  Tahr*.  oil  tout,  ott  pnumn  cnif*  aad  oil  filtar.  Flgnre  317  «lio«n  bow 
oil  dtdilfttN  tlttoa(h  ths  tftttuk. 

C37S}  UbriMflM  CiMrt 


□  igitizedoy 


Periods  of 
Openlion 


•  hr*. 


<4  hra. 


128  bra. 


Points  of  I^riviudcw 


efl. 


1.  Air  Cleanw  chin, 

2.  Clutch  Throw-out 

3.  Check  crankcase — add  if  necessary. 


1.  Dnbt  and  rafiU 

2.  Water  Pnmp  &^  Cap..., 

3.  DiatritMmii'— Oraaaa  Cop  . 

4b  OMuntor— Oil  Cap*   

5.  Startiat  Motor— OH  Hole. 


1.  Change  oil  filter  cartridge  and  refill  crankcase . . 

2.  Carburetor  throttle  shaft,  choke,  and  control 
caMaa  tor  cablet  to  apply.  

3.  Governor  throttle  abiA  tod  ball  polata.  

4.  Diatribntor  Breaker  Ann  Hiaga  Pbi..  

5.  IMatlbator  Cam  Pdt...  

&  Diatribntor  Chyvamor  Wei|^t  Phot  and  Slot.., 


an — Grease  Plug 
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I37f )  Oil  Pump 


The  oU  pump  hat  a  hydraulic  relief  in  the  catting.  The  oil  which  would 
odierwiw  be  trapped  fietween  the  teetii  it  allowed  to  retom  Aron^  tiie 

hydraulic  relief  to  the  pressure  side  of  the  pump.  There  are  no  movable  part* 
in  tbit  tfpt  of  relief.  The  idler  gear  and  the  drive  gear  have  buthinga  whidi 
were  madMned  in  the  gear  blank  before  the  teeth  were  cat.  The  geara  and 
bushing  should  be  replaced  as  a  unit.  The  expansion  plug  in  the  oil  pump 
catting  it  uted  at  an  oil  teal  at  the  end  of  the  idle  thaft  Thit  plug  should 
not  be  remwed  fmn  die  oO  pump  body.  The  oU  Met  and  oil  ootlet  pastaget 
go  through  tha  two  locating  sleeve  dowels. 

The  oil  pump  assembly  fits  in  a  recess  in  the  flywheel  end  of  the  crank- 
cate  and  is  driven  directly  from  the  rear  end  of  the  camshaft.  Connection 
to  Ae  pressure  and  suction  passaget  in  the  cnttkcaae  il  made  by  hollow 
dowels  and  sealed  against  oil  leaks  by  copper  asbestos  gaskets. 

The  oil  it  drawn  from  the  pan  through  a  auction  screen  to  the  oU  pump. 
FiRMB  the  preasnre  dde  of  the  pomp,  H  entcra  a  drilled  paaaage  In  tiia  eraak- 

caae  casting  to  the  main  gallery  line  and  the  oil  pressure  relief  valve.  Bxcew 
oQ  fa  by-paiaed  to  the  oil  pan  from  the  oil  pressure  relief  valve.  On  tilt 
way  to  tiw  oQ  preaanre  rdidf  vahra  a  aide  paaaaga  diverta  part  of  tiie  <^  to 
the  oil  filter.  The  clean  oil  from  the  oil  filter  it  returned  to  the  oil  pan. 
From  the  main  gallery  line,  side  pattaget  aft  drilled  to  the  main  bearings, 
eSl  pfetaurt  gange  eeaneetiona  and  fdkr  gtar  ttnd.  Prom  the  main  bearinga, 
the  oil  is  delivered  to  the  connecting  rod  bearings  by  means  of  the  drilled 
crankshaft.  The  piston  pin  receives  its  oil  through  the  rifle-drilled  connecting 
rodt.  The  eyliadera  art  lubrleated  l>y  dirown  from  the  connecting  rod 
bearings. 

From  the  main  bearingt,  tide  paaaaget  lead  to  the  camthaft  bearings.  A 
tupply  of  oil  fa  defivered  to  the  idler  gear  hub  through  the  drilltd  idler  gear 
shaft.  Oil  from  the  hub  of  this  gear  is  thrown  out  through  drflled  holes  and 
fa  picked  up  by  a  groove  in  the  rim  of  the  gean,  where  it  ptaata  through 
nMdl  drilled  li^ea  to  the  gear  teeth,  spraying  the  entire  gtur  train. 
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Hfara  lit.  ChMUnc  B«cklMh  of  (M  Fwop  Qmxt, 


(380)  Disassembling,  Inspecting  and  Replacing  Oil  Pump  Parts 

To  ^asaeiiible  the  pump,  removt  fb»  ilx  captcrewt  and  oil  pump  cover. 
Check  the  teeth  and  the  bushings  in  the  gear  for  wear.  If  either  is  worn, 
both  the  bushing  and  the  gear  must  be  replaced  aa  a  unit  Qwck  the  clear- 
ance between  Hie  teeth  and  the  owe.  See  figtve  31t.  If  mere  than  .OOB', 
replace  with  new  gears  and  bushings.  NOTE:  If  the  shaft  is  in  place,  the 
clearance  should  not  be  more  than  .004".  Check  the  backlash  as  shown  in 
ilgiffe  319.  If  more  dun  .005",  replace  the  gears.  Also  if  tfie  ends  of  the 
gears  are  not  within  .001"  flush  with  the  case,  replace  the  gears  and  bushings. 

Examine  the  studs  on  which  the  bushings  run.  If  the  studs  are  worn, 
reftiace  the  stndt  widt  new  ones.  Bsamlne  l&«  case  for  cnMdv  end  tepboe  if 


DRIVE  GEAR 


DRIVE  GEAR 
SHAFT 


IDLER  GEAR 
SHAFT 


WRENCH 


DOWEL  GASKETS 


CAPSCREWS 


Digitized 


Google 


Figere  320.  InstaUing  Oil  Pump  Gears. 
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IVflMP*  W>  iMtaniiic  Oil  Pomp  Gear  Sbi^ 

(381)  Assembling  Oil  Pump 

Put  the  drive  gear  and  the  idler  gear  in  the  housing.  Slip  the  gatket  on  the 
bowing.  See  figure  320.  8«t  th*  cover  in  phot  bgr  statting  tfie  Wtt  eliafl  in 
tile  UDar  gear  and  dien  tfw  drive  gear  diaft  la  ttie  drive  gear.  Baa  fignre  321. 
Make  sure  the  holes  of  the  gasket  are  in  alignment  with  the  cover  and  body 
capscrew  holes  before  installing  and  tightening  the  six  capscrews.  Check  pump 
to  be  sure  gears  turn  freely.  To  avoid  having  to  prime  tiie  pump  after  it  is 
ioBtaSad  oo  tibe  eii|^  fill  the  pomp  witii  offi  ttafon  InatallBtfaHi.  WImii  in- 
stalling pump  be  rare  to  install  the  dowel  gaskets  as  shown  in  figore  322. 


Digitized 


Poragrof^  392— 383 


C3i2}  PrlmlMf  OH  fmnff 

li  h  becomes  necessary  to  prime  the  pump  after  installation,  remove  the 
plug  in  the  side  of  the  crankcase  just  above  the  oil  pressure  gauge  connection. 
See  figure  130.  This  priming  must  be  done  while  the  engine  is  nmning  and 
can  hm  SMMt  eaeflf  done  by  nHNns  of  toad  oO  psnqp  or  gut.  H<MM««r,  liie 
Mint  Ntolts  can  be  obtained  by  connecting  a  piece  of  tubing  to  the  oil  prim* 
ing  connection  and  raising  the  oil  level  above  the  level  of  the  pump,  forcing  a 
quantity  of  oil  into  the  suction  passage  while  the  engine  is  running.  DO  NOT 
RUN  THE  BNOnfB  IfORB  THAN  ONS  MINUTB  WITROirr  0^ 
CIRCULATION.  The  prioiiiig  balm  alwiild  be  covered  M  4iddd|y  «■  powible^ 
after  pressure  fa  ^ttafaied.  Afterwarda  tbe  engine  can  lie  abttt  down,  Hie  ping 
replaced. 

If  pressure  is  not  obtained  after  this,  examine  oil  pressure  gauge  and 
relief  valve.  If  these  are  in  good  condition,  remove  oil  pump  and  re-examine 
die  drhm  pfai  in  the  end  of  the  camshaft,  aleo  tte  coppv  guhets  on  tibe  eleeve 
dowdt. 


(383)  Oil  Pressure  Relief  Valve 

The  oil  yieiim  e  rtdief  vtiv  fa  dedgned  to  ntiiitala  an  openttag  ptmmin 
of  ^>proxin»tely  10  Bm.  at  normal  veed  and  tanq^tmw.  Mo  adjoetmeBt  fa 

provided.  The  spring  furnished  is  of  the  proper  wdght  and  lengtii.  A  tem- 
porary adjustment  can  be  made  by  stretching  or  compressing  the  spring.  How- 
ever, a  new  spring  should  be  obtained  as  a  stretched  spring  soon  loses  its 
tendon.  See  figtM  323. 
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(3841  Oil  Float 

The  oil  float  is  a  floating  screen  arrans^ed  to  rise  and  fall  with  the  oil 
level  in  the  crankcase  so  that  only  the  best  oil  is  taken  for  the  bearings.  See 
fisws  324. 

(385)  Checking,  Repairing,  and  Replacing  Parts  of  the  Oil  Float 

First  thoroughly  clean  the  float  in  unleaded  gasoline.  Blow  the  screen 
wMi  compreHwd  air .  &  tiit  fonHng  ia  atraii^taa  ^  «ara  of  die  aMaid, 
remove  tiie  ahidd  and  clean  the  screen  witli  a  wire  brush.  If  the  mesh  ia 
broken  or  loose  from  the  float  and  beyond  repair,  replace  the  entire  float 
assembly.  If  the  tube  is  damaged,  the  entire  assembly  must  be  replaced  since 
the  tube  cannot  be  msoved  and  rcpbeed.  Whea  putting  baxk  the  shield,  it 
dMMtd  be  earefiiify  positionad  and  tiia  aara  tamed  over  the  body  fluiga.  CBoda 
tiia  aara  witfi  pliani,  not  a  lianmier. 

Make  certain  the  float  swivel  joint  ia  free  to  move  ao  tiiat  tlie  8oat  can 
"float"  on  the  surface  of  the  oil. 

The  float  is  equipped  with  travel  limiting  lugs.  Make  sure  they  are  not 
bent  out  oi  Bna.  Hie  tags  abonld  be  at  right  anglea  to  tba  fdate  aoldered  on 
die  tube. 

Cbadi  tile  bradcet  for  cracks.  If  cracked,  it  shoold  be  replaced. 

(38«)  Oil  FiltM* 

Tbm  fnnetim  of  tba  oil  filter  b  to  remove  ifirtjr  partfdea  liiat  are  the 
raaitft  of  noinal  engine  operation.  See  figor*  S2S.  Tba  filter  not  only  hfllpa  to 

cut  down  engine  wear  but  also  prolongs  usefulness  of  the  oil.  The  filter  ele- 
ment should  be  replaced  after  every  128  hours  of  operation  or  every  other 
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324.  Removing  Fil- 
ter Elements 


(3t7)  Oil  Filter  ElMMit 

Unscrew  the  cover  assembly  by  turning  the  handles  at  the  top  of  the 
filter  counter-clockwise  until  the  threads  are  disengaged.  Remove  the  drain 
plug  to  ttsanfn  liM  McmtnlBtioa  in  tibc  sunip  and  to  hrmlr  ths  vscsoni  ecMlod 
tibOo  VMnovinc  dw  ttonmiti  Sm  fifon  320.  Rwuove  iIm  diitjr  dcnMiit  hif 
the  wire  handles.  Pope to each chain on down 
run side at the head sprocket. Slack off both take-up bolts. Uncouple the 
chain on discharge side of the head sprockets. Run the bucket line in idling 
speed and direct chain so it will travel down the swivel spout to the ground. 
When the end of the chain reaches the foot sprockets the ropes may be 
removed. Continue running bucket line until all the chain has run off the 
elevator. Inspection for replacement. 

The bucket line may be inspected anytime so does not have to be disas- 
sembled for this purpose. 

The bucket lips will wear more rapidly in abrasive materials. If the lips are 
badly worn they may be built up by welding with Stellite or equivalent. 

The chain should be examined for excessive wear in the chain rollers, 
bushings and pins. Any links worn excessively or with rollers missing should 
be replaced at once. 



ASSEMBLY 

There are several methods used to install the bucket line. One method 
is to put chains over head sprockets first, then as sections of chain are added 
run the bucket line in idling speed and guide the down run side through 
the return dust pans until chains may be connected together at the foot 
sprockets. 

ADJUSTMENT 

See adjustment under the FOOT SHAFT AND SPIRAL ASSEMBLY. 
LUBRICATION 



None unless machine is to be stored, then refer to Chapter XXI, oper- 
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BOOM IDLER SHAFT 

(B/M 82-21 1-A) 




Figure 488 



(466) Bucket Line Idlers 

PARTIAL REPAIRS— None 
GENERAL OVERHAUL 

The bucket line idlers may be removed as follows: 

(a) Block bucket off idler assembly which is to be removed. 

(b) Remove grease pipe fittings which extend through skirt boards. 

(c) Remove bolts from brackets (2) figure 488. 

(d) Assembly may now be removed from elevator frame. 

(e> Remove set screws which hold shaft (1) in brackets (2). 

(f) Brackets (2) and shaft (1) may now be removed freeing flanged 
rollers (4) and spacers (3). 

INSPECTION FOR REPLACEMENT 

When the bore of the rollers or the shaft is worn excessively, replace. 
Particular attention should be given the grease rifling. Rollers with broken 
flanges should not be used again. 

Spacers should be replaced if the length is decreased by wear as these 
determine the spacing of the rollers and prevent end play. 

ASSEMBLY 

The assembly is the reverse of the disassembly operation. 
LUBRICATION 

Grease thoroughly so the rifling is filled and the rollers are receiving 
lubricant before the machine is put into operation. 

(467) Elevator Pivot Shaft 

PARTIAL REPAIRS 



The sprockets (5) figure 489, (6) shaft (7) and take up bolts (8) may be 
removed for replacement without removing the pivot shaft (1). 

To remove these parts proceed as follows: 

(a) Disconnect elevator drive chain (19). 

(b) Take off collar (4). 

(c) Remove bolts holding take up bracket (9) to elevator frame. 

(d) Take up frame may now be removed releasing sprocket (5). 

(e) Remove take up bolts (8) shaft (7) may be pulled out releasing 
sprocket (6). 



Note: Sprocket (6), shaft (7) and take up bolts (8) may be removed 



w 
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To remove the pivot shaft proceed as follows: 

(a) Lower spiral feed end of elevator to rest on 8" high blocking on 
the ground and provide slack in hoist cables. 

(b) Uncouple elevator drive chain (19), figure 489. 

(c) Secure hoist sling around headshaft (8) figure 490 between sprockets 
(5) and collars (3). Hoist the head end up until the elevator 
rollers (2) figure 489 are clear of the curved track (12), on the 
superstructure frame. The elevator is now supported on the spiral 
end and by the sling at the head shaft and the Pivot Shaft (1) is 
free for removal. 

(d) Remove set collar (4), and swivel spout control bracket, figure 492. 

(e) Remove chain adjusting bracket (9) figure 489 releasing sprocket 
(5). The bracket which bolts to the elevator frame may be removed 
at this point, if desired, although the shaft (1) will slide out with 
this in place. 

(f) Remove bolt (20) in hub of structural boom bracket and shaft will 
slide out, releasing boom rollers (2), collar (3) and bushed sprocket 
(5). 

INSPECTION FOR REPLACEMENT 

Rollers (2) should be replaced if the bore is worn excessively or the 
flanges are damaged. 

Sprockets (5) and (6) may be rebushed and may be turned around if 
the teeth are worn. 

Threads in shaft (7) should be examined. Spacer washers for sprocket 
(6) should be replaced if worn so thin that sprocket has excessive end play. 

Shaft (1) should be replaced if worn excessively, particular attention 
should be given the grease rifling in this shaft. 



ASSEMBLY 

.The assembly is the reverse of the disassembly operation. 
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ADJUSTMENT 

After assembly work is complete, adjust the bucket line drive chain 
as instructed under adjustments, “Footshaft and Spiral Assembly.” 
LUBRICATION 

Lubricate sprocket (6). Be certain sprocket (5) is lubricated as grease 
rifling will have to be filled before sprocket (5) receives lubricant. 

(468) Elevator Headshaft 

PARTIAL REPAIRS 

Certain repairs may be made to the head shaft assembly (9A) figure 484 
without removing it from the elevator frame. 

The overload release sprocket (7) figure 490, head sprockets (5), take up 
bearings (4) and bolts (1) fall into this category. 

These parts may be removed for partial repairs as follows: 

(a) Repairs to the headshaft assembly may be made with elevator in 
either working or horizontal position. 

(b) Remove bucket line drive chain (19) figure 489. 

(c) Loosen set screws and pull gib key (7) figure 491 from overload 
release sprocket hub (8). 

(d) Release tension of springs (5) of overload release sprocket. Hub 
and sprocket (7) figure 490 may be pulled off shaft. 

While overload release sprocket is removed the take up bearings (4) may 
be taken off by the following additional steps: 

(e) Loosen take up bolts allowing headshaft to lower to the mimimum 
position. 

(f) Remove take up bolts (1). 

(g) Take out bolts (8) figure 486, bars (9), also collars (3) figure 490 
and (6). 

(h) Bearings (4) may be removed. 

The bucket line sprockets (5) may be renewed or if the teeth are worn 
and sprockets are otherwise O. K. they may be interchanged without re- 
moving headshaft. 

The sprockets may be removed as follows: 

(i) Loosen take up bolts (1) figure 490 allowing headshaft (8) to lower 
to the minimum position. 

(j) If work is to be done while boom is in working position, lash bucket 
line so when it is parted ends will not fall. 

(k) Disconnect bucket line. 

(l) Remove bolts in sprockets (5). The sprocket halves may now be 
% removed.! Keep sprockets as removed from shaft. 
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Assembly of these parts are the reverse of the disassembly operation. 
GENERAL OVERHAUL 

To remove the shaft assembly proceed as follows: 

Refer to operation, (a), (b), (e), (f), (j), and (k). 

(a) Take out bolts (8) and bars (9) figure 486. 

(b) Remove plates (6) from both sides of headshaft. 

The shaft may now be lifted from the elevator frame. If it is desired to 
make the headshaft assembly as light as possible the overload release sprocket, 
bearings and headshaft sprockets may be removed as directed under “Partial 
repairs,” before removing the shaft from the elevator frame. 

INSPECTION FOR REPLACEMENT 

The bearings and shaft should be replaced if worn excessively. The 
threads of the take up bolts and nuts should be in good condition. The 
bucket line head sprockets may be interchanged or replaced if the teeth are 
hooked or worn to a point where they may interfere with the back of the 
bucket. 

ASSEMBLY 

The assembly is the reverse of the disassembly operation. 

ADJUSTMENT 

Adjust the bucket line chain and the bucket line drive chain as instructed 
under adiustment, “Footshaft and Spiral Assembly.” 

LUBRICATION 

Lubricate the bearings and spring release sprocket thoroughly before the 




(469) Overload Release Sprocket 

PARTIAL REPAIRS 



The overload release sprocket (9B) figure 484 may be disassembled while 
on the headshaft or when the headshaft is removed. The disassembly and 
assembly are the same in either case. 



GENERAL OVERHAUL 

(a) Remove nuts from pivot pins (3) and (4) figure 491, roller plate 
assembly (11) and springs (5) will come off the carrier. 

(b) Roller assembly may be taken apart by removing nut of roller pins 
(3) and pins (4) which hold pins to plates (11). 

. (c) Adjusting nut (10) threads on to eyebolt (9). 
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INSPECTION FOR REPLACEMENT 

Sprocket (14) should be replaced if the teeth or cams, in the roller 
track, are worn excessively. The sprocket bushings are replaceable, if neces- 
sary. 

Rollers (2), pins (3) and (4) should also be examined for excessive 
wear. The grease rifling should be unobstructed in the pins (3). The plates 
(11) must not be bent. 

ASSEMBLY 

The assembly is the reverse of the disassembly operation, but follow the 
adjustment section for the setting of the adjusting nuts. 

ADJUSTMENT 

Adjust the overload release sprocket as follows: Turn the nuts (10) 
down so that the springs (5) are snug, and set up the tension further by 
testing the loader on material. These springs should be set up equally, to 
the point at which the bucket line will handle its maximum load of material 
without the springs releasing the rollers from the cams inside the sprocket 
due to overload. NEVER set the springs so tight that the engine will kill 
roller track. If set up too tight, the loader loses its protection from damage 
when the machine is overloaded. 

LUBRICATION 

The sprocket and two pins of the overload release sprocket should be 
well lubricated before the machine is put into operation. 





Figure 492 

(470) Swivel Spout Control 

PARTIAL REPAIRS 



Digitized by 



The chain (9) figure 492 and cable (10) may be removed without dis- 
assembly of the control unit. 

Disconnect the pable clamps and loosen the U-bolts in the swivel spout 
sheave. The cable may now be removed. The chain may be taken off the 
assembly. 
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Paragraphs 470 — 471 

GENERAL OVERHAUL 

Follow the above instructions then drive out pin (6). Remove handwheel 
catch (4). Handwheel with shaft may be pulled out releasing sprocket (7) 
and spring (8). Remove pin (2) and handwheel (1) may be removed from 
shaft (3). 

INSPECTION FOR REPAIRS 

Excessively worn parts should be replaced. If the shaft or ratchet is 
worn they both must be replaced, as the two make up a welded unit. 
ASSEMBLY 

The assembly is the reverse of the disassembly operation. Be certain 
both pins (2) and (6) are riveted. Have the swivel spout in the straight back 
position and chain in equal amount around sprocket (7) before U-bolts in 
the swivel spout sheave are tightened. 

ADJUSTMENT 

Adjust the cable taut with the turnbuckle. Lock the nuts on each end 
of the turnbuckle after the adjustment is completed. 

LUBRICATION 

Apply oil to each frame bearing which holds shaft (3). 




(471 ) Removal of Bucket Elevator 

To facilitate extensive work on the chassis it may be desirable to remove 
the elevator. This may be accomplished by following the procedure outlined 
below: 

(a) Follow the instructions (a), (b) and (c) “General Overhaul” (see 

Elevator Pivot Shaft), but do not remove the shaft. 

(b) Uncouple the ends of the hoist cable on the superstructure (9) 
figure 494, and remove the cable from the sheaves (7) and (5) on 
the elevator. 

(c) Remove pins (1) which secure push arms (2) figure 493 in “U” 
shaped brackets. 

(d) Remove brace across front angles of superstructure. 

C&\ Now start the engine, and with master clutch disengaged shift the 
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Paragraph 472 



transmission to reverse. Shift the gear box to low speed and engage 
both crawler levers. With engine warmed up, set throttle to idling 
position. Engage the master clutch and the chassis may be run 
out and away from the elevator. 



CAUTION: Be sure that the elevator has been hoisted high enough so 
pivot shaft rollers and swivel spout bracket will clear. 




Figare 494 



(472) Installing Hoist Cables 

The double cable drum for the hoist is mounted between the engine and 
the front of the superstructure housing. The cable for the loader is furnished 
in one strand and is mounted in the following mannet, with the elevator 
lowered to operating position: 

(a) Run one end of the cable through the hole next to the inner flange 
(1) figure 494 in the hoist drum, then through inside the drum and 
out hole (2) next to the outer flange. Pull the cable across to 
sheave (3) on the superstructure frame on the side opposite the drum 
and run the cable under this sheave. 



(b) Grasp cable near hole (2) and loop it over and around drum so 
that it leads from the top of drum to sheave (3). Run other end 
of cable so that it runs from hole (1) around the drum to be run 
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up from the under side of the drum over sheave (4) on the super- 
structure frame above the drum. Run other cable end up from 
sheave (3) and over sheave (4). Now pull th$ ends of cable out 
from sheave (4) so that there is an equal amount of cable for each 
side of elevator. 

(c) Each cable end is now reeved in the same manner on its respective 
side, from sheave (4), under and around sheave (5) on boom pivot 
bracket, under and up from sheave (6) on the top front of the 
superstructure frame, over and down from sheave (7) on the loader 
elevator, through holes at (8) along side sheave (6) and across the 
frame so that the ends meet and overlap about eighteen inches. 
Clamp ends securely together with two clamps (9). 

(d) Now guide the cables, manually, so that they run evenly onto the 
drums, to remove the slack, as the hoist is operated. Adjust cable 
ends with clamps, as required, so that the cable to each side pulls 
the elevator up evenly. 
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PARTS CATALOG 

for Barber-Greene 
Model 38D Snow Loader 
including 

Bucket Loader Elevator Attachment 




























WARNING 

SPARE PARTS can be supplied promptly and accurately 
only if positively identified by correct part number and 
correct part name. 

FURNISH THIS INFORMATION ON ALL REQUI- 
SITIONS. WITHOUT FAIL, on all requisitions, give 
name of machine, name of manufacturer, model or size, man- 
ufacturer’s serial number of each machine and subassem- 
blies attached to machine, and components and accessories 
for which spare parts are required. 

List spare parts for only one make or kind of machine on 
each requisition. 

Requisitions must be double spaced to provide room for 
office notations when necessary. 
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Machine Number 

The machine number described below is located on the Main Frame above the 
operator’s platform. This number helps the manufacturer to identify parts used in 
manufacturing any particular machine, and provides an accurate method of indicating 
any design changes that have been made. 



A 


rtin Mf f-A 'PS 10 


/ B\ 


MACHiNl M! M fc| P 


STANDARDIZE). 


38D-1-38 ^ 


M “Alt RIAL MANUUNb f 


^ 'X MACHINES /£ 






RARBER-GREENE COMPANY 




AURORA ILLINOIS U S A 



Sample Machine Number Plate 

The first number, 38D, indicates the Machine model. The last number, 38, 
indicates the schedule of manufacture in which the machine was built. The middle 
number, 1, indicates the number of the machine in that schedule of manufacture. 
The sample above is Model 38D and is the first machine manufactured in the 38th 
schedule. The next machine built will have machine number 38D-2-38. The next 
schedule will be 39 and the number of the first machine in that schedule will 
be 38D-1-39. 
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PREPARATION OF REQUISITIONS 



A sample requisition in the correct form for submission by the Engineer 
Property Officer is shown on the opposite page. 



THIS SHALL BE FOLLOWED IN MAKING 
OUT REQUISITIONS 



In order to eliminate duplication of work, Property Officers may authorize 
organizations to prepare requisitions in final form, leaving requisition number 
space blank for completion by Property Officer 



THE FOLLOWING RULES WILL BE OBSERVED 
CAREFULLY IN PREPARING REQUISITIONS 
FOR SPARE PARTS: 



a. Prepare a separate requisition for each different machine. 

b. Type “SPARE PARTS* 1 in upper right hand corner of requisition form. 

c. State PERIOD designation by use of one of the following terms: 

(1) “INITIAL** — first requisition of authorized allowances. 

(2) “REPLENISHMENT” subsequent requisitions to maintain authorized 
allowances. 

(3) “SPECIAL** — requisitions for necessary repairs not covered by allow- 
ances. 

d. Give complete shipping instructions. 

e. State proper nomenclature of machine, and make, model, serial number and 
registration number. 

f. State basis of authority, and date delivery is required, immediately below 
description of machine. 

g. Group parts required under group headings as shown in manufacturer's parts 
catalogs. 

h. State manufacturers’ parts numbers and nomenclature descriptions accu- 
rately and completely. Do not use abbreviations. 

i. Double space between items. 

j. Emergency requisitions sent by telephone, telegraph, or radio must always 
be confirmed immediately with requisition marked: “CONFIRMING (state 
identifying data).” 
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PREPARATION OF REQUISITIONS 

Sample Copy for Use in the Preparation of Requisitions 



Revision in QMC Form 400 for requisitioning 
spare parts are connned to new column headings. 
Until new forms are available all organizations are 
to continue using the present form and either type 
or write in corrections indicated in column 
headings. 

Under revised heading "Nomenclature and Unit” 
list the article and the unit (ea for each: lb for 
pound, etc.). Under heading "Authorized or Maxi- 
mum Level" list the authorized depot stock levels 
or organizational allowances given in Part III of 
the Corps of Engineers Supply Catalog. The total 
number on hand for each item is listed under "On 



Hand." In column headed "Due In" enter the 
total quantity previously requisitioned but not de- 
livered. For "Initial" and "Replenishment" re- 
quisitions. the sum of "Required", "Due In", and 
"On Hand", should equal the "Authorized or 
Maximum Level." 

On this page is shown a sample requisition on 
QMC Form No. 400 which conforms to the latest 
revisions. The marginal notes give instructions for 
preparing a requisition for spare parts for Engineer 
equipment. Additional information on this subject 
is contained in section AA-1 of Part III Engineers 
Supply Catalog available from the Engineer Field 
Maintenance Office, P. O. Box 1679. Columbus, O. 



State PERIOD designation by use of one of the following terms: 

(1) ‘‘INITIAL"- first requisition of authorized allowances. 

(2) “REPLENISHMENT"— subsequent requisitions to main 
tain authorized allowances 



Type "SPARE PARTS" in upper 
right hand comer of requisition. 




Emergency requisitions sent by telephone, telegraph or radio must always be confirmed 
J ' requisition marked 
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Alphabetical Index to Parts Section 
38D Snow Loader 



Ref. No. Page No. 



Battery 

Belt, Conveyor 1. 

Blade, Conveyor Scraper 2. 



Brake, Main Transmission 

Brake, Steering 

Cable, Hoist 3 

Case, Main Transmission 

Chain, Snow Loader Drive 

Clutch, Barber-Greene 8" Friction 

Clutch, Master 

Control, Conveyor Discharge Baffle 4 

ENGINE 

Air Cleaner 

Bendix Drive (Included with Starting Motor) 

Camshaft 

Carburetor Assembly 



363 

417-418 

421 

376 

397-398 

392-393 

375 

360-361 

406 

365 

401 

441 

475 

444 

.442-443 
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Clutch Assembly (Buda does not furnish) 

Crankshaft and Main Bearings 445 

Cylinder Block and Crankcase Assembly 446-447 

Cylinder Head Assembly 448 

Distributor 449-450 

Fan Assembly 451 

Fan Belt (See Fan Assembly) 451 

Flywheel and Flywheel Housing 452 

Front Support and Crank 453 

Fuel Pump 454 

Gauges and Instrument Accessories 

(See Ignition Accessories) 464 

Generator Assembly (Includes Voltage Regulator) ..455-456-457-458 

Governor 459-460461 

Hood, Side Doors, and Rear Panel 462 

Idler Geer Assembly 463 

I l n I P Original fra-m 
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Alphabetical Index to Parts Section (cont'd) 
38D Snow Loader 



ENGINE (cont'd) 



Ignition Accessories (Includes Gauges and Instruments, 

Cables and Wires, Switches) 464-465 

Ignition Coil (See Oil Filter, Ignition Coil and Bracket) 469 

Intake 5 Exhaust Manifold 466 

Oil Filler and Breather, Filter Pad and Cover 467-468 

Oil Filter, Ignition Coil, Filter Oil Line and Bracket 469 

Oil Pan. Oil Float and Gauge - 470-471 

Oil Pump Assembly 472 

Oil Relief Valve Assembly 473 

Piston and Connecting Rod Assembly 473 

Push Button Switch (See Ignition Accessories) 464 

Radiator, Thermostat 474 

Starting Motor 475-476-477 

Timing Gear Housing and Cover 478 

Valve, Valve Bracket Assembly and Cover 479 

Voltage Regulator (See Generator Assembly) 455 

Water Pump and Connections 480-481 

Ref. No. Page No. 



Gear Box 

Grouser, CrawleT 

Hoist 

Housing, Main Transmission Clutch. .. 

Idler, Conveyor Counter Shaft 

Idler, Conveyor Drive 

Idler, Conveyor Drive Take-Up 

Lever, High-Low Speed 

Lever, Hoist 

Lever, Loading 

Lever, Main Transmission Gear Shift. 

Lever, Steering 

Lights 1 
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. 5 380-381 

391 

6 392 

375 

. 7 416 

8 410 

. 9 411 

10 395 

.11 400 

12 399 

373 

.13 397-398 
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Alphabetical Index to Parts Section (cont'd) 
38D Snow Loader 



Power Unit .. 

Scraper, Conveyor Belt 

Shaft, Conveyor Foot... 

Shaft, Conveyor Head. 

Shaft, Conveyor Pivots. 

Shaft, Conveyor Spiral Drive Counter. 

Shaft, Crawler Clutch 

Shaft, Crawler Drive 

Shaft, Crawler Roller 

Shaft, Crawler Take-Up 

Shaft, Hoist Handwheel 

Shaft, Hoist Take-Up Pivot 

Shaft, Main Jack. 

Shaft. Main Transmission Counter 

Shaft, Main Transmission Idler 

Shaft, Main Transmission Main 



Shaft, Oscillating 

Shaft, Scraper Control Handwhee 

Shaft, Scraper Control Worm 

Shaft, Scraper Control Worm Gear 

Sheaves, Hoist 

Shifter, Main Transmission Clutch. 

Shoes, Conveyor Scraper 

Spiral, Conveyor 

Sprocket, Conveyor Spring Release. 



Strips, Conveyor Spiral Wearing.. 

Strips, Conveyor Wearing 

Take-Up, Crawler Spring 

Tank, Gasoline 

Tools 

Transmission, Main 

Tread, Crqjrler.. 
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Ref. No. Page No. 



14 



.15. 

.16. 

.17. 

.18. 

19. 

.20. 

. 21 . 

. 22 . 

.23. 



24 



.25. 

.26. 

.27 

.28 



29. 

.30. 

.31 

.32. 



..33 

nfrt’girErl'fniirr 



362-363 

420 
409 
408 
411 

414 
383 

386 

388 

387 
394 
394 

378-379 

370 

371 
369 
385 

402 

403 
403 

392-393 

376 

421 
413 

415 
413 
419 

389 
364 
407 
366 

390 
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BARBER-GREENE MODEL 38D SNOW LOADER WITH 
BUCKET ELEVATOR ATTACHMENT OPERATING AS A 

BUCKET LOADER 
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Alphabetical Index to Parts Section 
38D Snow Loader with Bucket Elevator 
Attachment Operating as a Bucket Loader 



Ref. No. Page No. 



Battery 

Blade, Elevator Scraper 1. 

Brake, Main Transmission 

Brake, Steering 

Bucket Line, Elevator 2. 

Cable, Hoist 3 

Case, Main Transmission 

Chain, Bucket Loader Drive 

Chute, Elevator Dust 4. 

Clutch, Barber-Greene 8" Friction 

Clutch, Master 

Control, Elevator Swivel Spout 5. 

Frame, Elevator Lower End 

ENGINE 



363 

436 

376 

397398 

432 

392-393 

375 

423-424 

433-434 

'406 

365 

425 

435 



Air Cleaner 441 

Bendix Drive (Included with Starting Motor) 475 

Camshaft 444 

Carburetor Assembly 442-443 

Clutch Assembly (Buda does not furnish) 

Crankshaft and Main Bearings 445 

Cylinder Block and Crankcase Assembly 446-447 

Cylinder Head Assembly 448 

Distributor 449-450 

Fan Assembly 451 

Fan Belt (See Fan Assembly) 451 

Flywheel and Flywheel Housing 452 

Front Support and Crank 453 

Fuel Pump 454 

Gauges and Instrument Accessories 

(See Ignition Accessories) 464 

Generator Assembly (Includes Voltage Regulator) ..455-456-457-458 

Governor 459-460-461 

Hood, Side Doors, and Rear Panel 462 

Idler Gear Assembly 463 

Ignition Accessories (Includes Gauges and Instruments, 

Cables and Wires, Switches) 464-465 

Ignition Coil (See Oil Filter, Ignition Coil and Bracket) 469 

Intake & Exhaust Manifold 466 

Oil Filler and Breather, Filter Pad and Cover 467-468 
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Oil Filter, Ignition Coil, Filter Oil Line and Bracket 469 

Oil Pan, Oil Float and Gauge 470-471 

Oil Pump Assembly 472 

Oil Relief Valve Assembly 473 

Piston and Connecting Rod Assembly 473 



Push Button Switch (See Ignition Accessories) 464 

■Radiate] Thermostat Qr4g+F»l-fram 474 
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Alphabetical Index to Parts Section 
38D Snow Loader with Bucket Elevator 
Attachment Operating as a Bucket Loader 



Rof. No. Page No. 



ENGINE (cont'd) 

Starting Motor 

Timing Gear Housing and Cover 

Valve, Valve Bracket Assembly and Cover.... 
Voltage Regulator (See Generator Assembly) 
Water Pump and Connections 



Gear Box 6. 

Grouser, Crawler 

Hoist 

Housing, Main Transmission Clutch 

Idler, Elevator Drive 

Idler, Elevator Drive Take-Up ! 

Lever, High-Low Speed 10 

Lever, Hoist 1 

Lever, Loading 12 

Lever, Main Transmission Gear Shift 

Lever, Steering 1! 

Lights 

Liners, Elevator Swivel Spout 

Power Unit 14 

Shaft, Crawler Clutch 15 

Shaft. Crawler Drive 16 

Shaft, Crawler Roller 17 

Shaft, Crawler Take-Up If 

Shaft, Elevator Bucket Line Idler IS 

Shaft, Elevator Foot 20 

Shaft, Elevator Head 2) 

D 

Shaft, Elevator Pivot 

Shaft, Hoist Handwheel 24. 



Shaft, Hoist Take-Up Pivot 

Shaft, Main Jack 

Shaft, Main Transmission Counter 

Shaft, Main Transmission Main 

Shaft, Oscillating 25 

Sheaves, Hoist 

Shifter, Main Transmission Clutch 



.475-476-477 

478 

479 

455 

480-481 

380-381 

391 

392 

375 

410 

430 

395 

400 

399 

373 

397-398 

404-405 

437 

362-363 

383 

386 

388 

387 

431 

428 

426 

430 

394 

394 

378-379 

370 

369 

385 

392-393 

376 



Spiral, Elevator 

Sprocket, Elevator Spring Release 
Strips, Elevator Spiral Wearing. .. 

Swivel Spout, Elevator 

Take-Up, Crawler Spring 

Tank. Gasoline 

Tools 

Transmission, Main 



Tread,/ Crawler. 
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.27 

.28. 

.29. 



30 



428 
427 

429 
437 
389 
364 
407 
366 



Page 358 J| VERSITY OF CALIFORNIA 





PART NUMBER. AND DESCRIPTION WHEN ORDERING PARTS. 
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SNOW LOADER DRIVE CHAINS 

38-21 4-A5 



Ref. 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No. 


12 


AA-6-58C 


1 




Strand of Diamond #434 Chain, 1* 
Pitch, 26 Links and 1 Offset 






A-6-58 




13 


Roller Link, Diamond #434 Chain, 
1' Pitch 


AA-6-58C 




B-6-58 




13 


Connecting Link, Diamond #434 
Chain, 1' Pitch 


AA-6-58C 




C-C-58 




1 


Offset Link, Diamond 
#434 Chain, 1* Pitch 


AA-6-58C 


13 


BA-6-64C 


1 




Strand of Diamond #470 Chain, 
\ X A 0 Pitch, 76 Links 






A-6-64 




38 


Roller Link, Diamond #470 Chain, 
1 14' Pitch 


BA-6-64C 




B-6-64 




38 


Connecting Link, Diamond #470 
Chain, 1 X A* Pitch 


BA-6-64C 




C-6-64 


1 




Offset Link, Diamond #470 Chain, 
1 M’ Pitch 




14 


KK-6-58C 


1 




Strand of Diamond #434 Chain, 
l 0 Pitch, 36 Links & 1 Offset 






A-6-58 




18 


Roller Link, Diamond #434, 
1' Pitch 


KK-6-58C 




B-6-58 




18 


Connecting Link, Diamond #434 
Chain, l 0 Pitch 


KK-6-58C 




C-6 58 




1 


Offset Link, Diamond #434 Chain, 
T Pitch 


KK-6-58C 


15 


KK-6-64C 


1 




Strand of Diamond #470 Chain, 1 x /\* 
Pitch, 36 Links & 1 Offset 






A-6-64 




18 


Roller Link, Diamond #470 Chain, 
\M 9 Pitch 


KK-6-64C 




B-6-64 




18 


Connecting Link, Diamond #470 
Chain, 1 Y\ Pitch 


KK-6-64C 




C-6-64 




1 


Offset Link, Diamond #470 Chain, 
VA 0 Pitch 


KK-6-64C 


16 


XX-6-58C 


1 




Strand of Diamond #434 Chain, 
1' Pitch, 48 Links 






A-6-58 




24 


Roller Link, Diamond #434 Chain, 
T Pitch 


XX-6-58C 




B-6-58 




24 


Connecting Link, Diamond #434 
Chain, l r Pitch 


XX-6-58C 




C-6-58 


1 




Offset Link, Diamond #434 Chain, 
T Pitch 




17 


AH-6-64C 


2 




Strand of Diamond #470 Chain, 
VA 0 Pitch, 56 Links & 1 Offset 





(continued on next page) 
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Snow Loador Drive Chains — (Cont'd) 



Ref. 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No. 




A-6-64 




56 


Roller Link, Diamond #470 Chain, 
1 H” Pitch 


AH-6-64C 




B-6-64 




56 


Connecting Link, Diamond #470 
Chain, 1 Pitch 


AH-6-64C 




C-6-64 




2 


Offset Link, Diamond #470 Chain, 
l'A' Pitch 


AH-6-64C 


18 


GG-6-91C 


2 




Strand of Diamond #478 Chain, 2 * 
Pitch, 32 Links & 1 Offset 






A-6-91 




32 


Roller Link, Diamond #478 Chain, 
T Pitch 


GG-6-91C 




B-6-91 




32 


Connecting Link, Diamond #478 
Chain, 2* Pitch 


GG-6-91C 




C-6-91 




2 


Offset Link, Diamond #478 Chain, 
2* Pitch 




19 


JK-6-58C 


1 




Strand of Diamond #434 Chain, 1* 
Pitch, 284 Links & 1 Offset 






A-6-58 




142 


Roller Link Diamond #434 Chain, 
l r Pitch 


JK-6-58C 




B-6-58 




142 


Connecting Link, Diamond #434 
Chain, 1* Pitch 


JK-6-58C 




C-6-58 




1 


Offset Link, Diamond #434 Chain, 
T Pitch 


JK-6-58C 


20 


BH-6-64C 


1 




Strand of Diamond #470 Chain, 
1 Y\” Pitch, 82 Links 






A-6-64 




41 


Roller Link, Diamond #470 Chain, 
1 %' Pitch 


BH-6-64C 




B-6-64 




41 


Connecting Link, Diamond #470 
Chain, 1 \i” Pitch 


BH-6-64C 




C-6-64 


1 




Offset Link, Diamond #470 Chain, 
1 M” Pitch 




21 


FG-6-116C 


1 




Strand of Baldwin #0508 Chain, 
2.62* Pitch, 180 Links & 1 Offset 






A-6-116 




90 


Roller Links, Baldwin #0508 Chain, 
2.62* Pitch 


FG-6-116C 




B-6-116 




90 


Connectig Links, Baldwin #0508 
Chain, 2.62* Pitch 


FG-6-116C 




C-6-116 




1 


Offset Link, Baldwin #0508 Chain, 
2.62* Pitch 


FG-6-116C 
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Ref. 

No. 


Part 

Number 


Number 

Required 


DESCRIPTION 


1 


BN-B-A9 


1 


Engine, Buda, HP-217 (For details 
see “Engine”) 




Rl-456 


2 


Flat Head Cap Screw, Nut, Ai Lock 
Washer. x 2^' 




Rl-453 


2 


Flat Head Cap Screw, Nut, & Lock 
Washer, x 1*4' 


2 


53- 153- A 


1 


Transmission, Main, Fuller SU (For 
details, see “Main Transmission”) 




Rl-494 


12 


Hex. Head Cap Screw, Lockwasher 

H'*l' 


3 


Dl-82-125 


1 


Seal 




0-82-125 


1 


Seal 



(continued on next pagm) 
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NUMSER, AND DESCRIPTION WHEN OfcOlt IUMC. PARTS 
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POWER UNIT— (concluded) 



Ref. 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No 


4 


A-19-725 


1 


Sprocket, 16-Tooth 




5 


A-17-32 


1 


Key 




6 


CL-TD-A3 


1 


Clutch, Master Twin Disc Model 










CS-110 (For details, see “Master Clutch”) 




Rl-494 


8 

i 


Hex. Head Cap Screw and Lock- 
washer, x i' 






J-82-193W 


1 


Lever 






U- 17-30 


1 


Key 






A(R)-82-193 


1 


Sill (Far Side) 




7 


A(L)-82-193 


1 


Sill (N.ar Side) 






Rl-290 


4 


Machine Bolt, Nut, Lock Washer, 
& 2 Cut Washer, %' x\\i' 




8 


F-82-218W 


1 


Tank, Gasoline 




9 


E-82-193W 


1 


Pad, Take-Up 




10 


G-82-193W 


1 


Screw, Take-Up 




11 


Rl-794 


1 


Hex. Nut, T 




12 


A-552-71W 


1 


Hood, Exhaust 






Rl-124 


2 


Machine Bolt, Nut, & Lock Washer, 
M'x IH' 






E-552-71 


1 


Clamp 






Rl-214 


2 


Machine Bolt, Nut, Lock Washer, 
& Cut Washer, z /% xlj^' 




13 


HO-PD-G1 


1 


Hose, Flexible 




14 


D-552-71 


1 


Clamp 






Rl-104 


1 


Machine Bolt, Nut, Os Lock Washer, 

y 8 'x in* 




15 


M-17-126 


1 


Pipe 




16 


Rl-726 


1 


Elbow, Street, 1 x /i 






Rl-350 


1 


Bushing, Reducer, V to 1 






Rl-727 


1 


Elbow, Street, 2* x 90° 





BATTERY 

From 82-1 97-D or 82-1 97-F 



Ref. 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No. 




Rl-593 


1 


Conduit, Flexible, EL-CE-A1, 
w x 10'-0' 






R 1-403 


1 


Cable, Starting, #0 x 10)^" 






EL-WT-C2 


1 


Terminal, Negative Battery 






EL-WT-BO 


2 


Lug, Copper Cable, #0 






R 1-404 


1 


Cable, Starting, #0 x H'-O' 






EL-WT-C1 


1 


Terminal, Positive Battery 




17 


EL-BA-C 1 


1 

1 


Battery, 6V-17 Plate 
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Ref. 


Part 


Number 




Part of 


No 


Number 


Required 


DESCRIPTION 


Astern. No. 


1 


F-82-218W 


1 


Tank, Gasoline 






Rl-717 


1 


Elbow, Street, }/% x 90° 




2 


Rl-1092 


1 


Tubing, Steel, Copper Coated, 
W x 6'-6' 




3 


Rl-826 


1 


Pet Cock, M" 




4 


GG-17-125 


1 


Pipe 




5 


F-17-202W 


1 


Elbow 




6 


J-17-125 


1 


Pipe 




7 


D-17-45 


1 


Cap, Gasoline 






C-46-100S 


1 


Coupling, Utility 






Rl-718 


1 


Elbow, Street, M* * 90° 






Rl-871 


1 


Plug, Pipe, \ W 






69-F 


1 


Elbow, 






G-82-218 


2 


Strap, 24 Ga. 






Rl-124 


2 


Machine Bolt, Nut & Lock Washer, 






Rl-223 


3 


Machine Bolt, Nut, Lock Washer, 
Cut Washer, W x Vi' 
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MAIN TRANSMISSION MAIN SHAFT 

From 53-1 53-A 

•These are Fuller & Sons Mfg. Company part numbers. 



Ref. 

No. 


•Part 

Number 


Number 

Required 


DESCRIPTION 


Part of 
Assem. No. 


1 


2765 


1 


Drive Gear Bearing Snap Ring 




2 


308SF 


1 


Drive Gear Ball Bearing 




3 


6389 


1 


Drive Gear & Clutch Shaft 




4 


304M 


1 


Mainshaft Pilot Ball Bearing 




5 


2407 


1 


Splined Main Shaft 




6 


2026 


1 


High Speed Sliding Gear 




7 


1734 


1 


Low & Reverse Mainshaft Sliding Gear 




8 


5307 


1 


Mainshaft Rear Double Row Ball 
Bearing 




9 


2409 


1 


Lock Nut Clip 




10 


2408 


1 


Lock Nut 




11 

- 


1846 


1 


Main Shaft Castle Nut 
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MAIN TRANSMISSION COUNTER SHAFT 

From 53-1 53-A 



•These are Fuller & Sons Mfg. Company part numbers. 



Ref. 

No. 


•Part 

Number 


Number 

Required 


DESCRIPTION 


12 


305M 


1 


Countershaft Front Ball Bearing 


13 


1738 


1 


Countershaft Bearing Spacer 


14 


1045 


1 


Countershaft Drive Gear 


15 


1157 


1 


Counter Shaft 


16 


X-6-18 


4 


#18 Woodruff Key 


17 


1018 


1 


Countershaft Drive & 2nd Speed Gear 
Spacer 


18 


2027 


1 


Countershaft 2nd Speed Gear 


19 


1042 


1 


Countershaft Low Speed Gear 


20 


2002 


1 


Low & Reverse Gear Spacer 


21 


2001 


1 


Countershaft Reverse Speed Gear 


22 


306S 


1 


Countershaft Rear Ball Bearing 



AjA*4YS GIVE MAGHINI 
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23 



MAIN TRANSMISSION IDLER SHAFT 

From 53-1 53-A 

•These are Fuller 8s Sons Mfg. Company part numbers. 



Ref. 

No. 


•Part 

Number 


Number 

Required 


DESCRIPTION 


Part of 
Assem. No. 


23 


1059 


2 


Reverse Idler Shaft Thrust Washer 






A-241 


1 


Reverse Gear 8s Bushing Assembly 




24 


1184 


1 


Reverse Gear Bushing 


A-241 


25 


2000 


1 


Reverse Idler Gear 


A-241 


26 


1641 


1 


Reverse Idler Shaft 




27 


1638 


1 


Reverse Idler Shaft Lock 




28 


X-3-600 


1 


Lock Washer, 




29 


X-8-600 


1 


Hex. Head Cap Screw, — 16 xl' 








24 25 



27 23 29 
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MAIN TRANSMISSION GEARSHIFT LEVER 

From 53-1 53-A 



*These arc Fuller & Sons Mfg. Company part numbers. 



Ref. 

No. 


•Part 

Number 


1 

Number 

Required 


DESCRIPTION 


Part of 
Assem. No 


30 


1075 


1 


Gearshift Lever Ball 




31 


1392 


1 


Gearshift Lever 




32 


2962 


1 


Gearshift Lever Bell 






2401 


1 


Brake Shaft Hole Plug 




33 


2534 


1 


Center Control Cover 




34 


2538 


1 


Gearshift Lever Washer 




35 


2536 


1 


Gearshift Lever Spring 




36 


1280 


1 


High Speed Shifting Yoke 




37 


X-7-601 


2 


Hex. Head Bolt. 24 x J*' 






X-2-600 


2 


S.A.E. Castle Nut, */% — 24 




38 


X-3-600 


8 


Lock Washer, 




39 


X-4-306 


2 


Cotter Pin, x lj^ v 




40 


X-12-601 


2 


Pipe Plug, 




41 


1064 


2 


Position Finder Spring 




42 


X-14-800 


3 


Steel Ball, W 




43 


1257 


1 


High Speed Yoke Bar 




44 


2947 


2 


Long Thimble for Yoke Bar Hole 






2939 


2 


Short Thimble for Yoke Bar Hole 




45 


1999 


1 


Low & Reverse Speed Shifting Yoke 




46 


2004 


1 


Low & Reverse Yoke Bar 




47 


X-8-600 


6 


Hex. Head Cap Screw, 3 8 " — 16 x 1' 




48 


2271 


1 


Gearshift Lever Pivot Pin 






X-3-500 


1 


Lock Washer, 






X-l-500 


1 


S.A.E. Nut, 5 /ie r — 24 






X-3-302 


1 


Lock, Washer, #12 




49 


X-8-251 


1 


Round Head Machine Screw, #12 — 










24 x Yf 




50 


1251 


1 


Center Control Cover Gasket 
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MAIN TRANSMISSION CASE AND CLUTCH HOUSING 

From 53-1 53-A 



*These are Fuller & Sons Mfg. Company part numbers. 



Ref. 

No. 


•Part 

Number 


Number 

Required 


DESCRIPTION 


Part of 
Assem. No. 




A-303 


1 


Case & Clutch Housing Assembly 




51 


X-l-1000 


5 


S.A.E. Nut, 18 


A-303 


52 


X-3-1000 


5 


Lockwasher, 


A-303 


53 


3426 


1 


Clutch Housing, #4 Flange 


A-303 


54 


1632 


5 


Clutch Housing Stud 


A-303 


55 


2547 


1 


Transmission Case 


A-303 


56 


X-7-616 


1 


Flat Head Bolt, 24 x2^' 




57 


X-7-613 


2 


Hex. Head Bolt, 24 x 2%' 






1633 


3 


Bearing Retainer Washer 




58 


2212 


1 


Rear Bearing Cover Gasket 




59 


6161 


1 


Rear Bearing Cover 




60 


X-8-602 


2 


Hex. Head Cap Screw, */% — 16 x lj^ r 




61 


X- 1-600 


6 


S.A.E. Nut, 24 






X-3-600 


15 


Lock Washer, 




62 


1512 


1 


Reverse Idler Cover 




63 


1513 


1 


Reverse Idler Cover Gasket 






X-3-500 


4 


Lock Washer, 




64 


X-8-509 


8 


Fillister Head Cap Screw, Y& — 










is x y 2 * U.S.S. 




65 


X-12-1201 


1 


Pipe Plug, W (Filler) 




66 


X-12-1202 


1 


Pipe Plug, Special (Drain) 




67 


1684 


1 


P.T.O. Cover Gasket 




68 


2840 


1 


P.T.O. Opening Cover 




69 


1051 


1 


Countershaft Front 










Bearing Cover Gasket 




70 


1149 


1 


Countershaft Front Bearing Cover 




71 


X-7-610 


3 


Hex. Head Bolt, */ % 9 — 24 x 1^'— K.B. 






2720 


1 


Mainshaft Rear Bearing Retainer Plate 




72 


2356 


1 


Front Bearing Cover & Clutch Stop 




73 


2381 


1 


Front Bearing Cover Gasket 




74 


X-8-606 


6 


Hex Head Cap Screw, %*-\6 x 






X-8-600 


3 


Hex Head Cap Screw, %M6 xl' 




75 


1565 


1 


Clutch Hand Hole Cover 






1956 


1 


Name fis Number Plate 






X-13-206 


2 


“Z” Type Self-Tapping Screw, #7 x 






1819 


1 


Locking Wire for Yoke Screw 
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MAIN TRANSMISSION CLUTCH SHIFTER AND BRAKE 

From 53-1 53-A 



•These arc Fuller & Sons Mfg. Company part numbers. 



Ref. 

No. 


Part 

Number 


Number 

Required 

I 


DESCRIPTION 


Part of 
Assem. No. 


76 


BR-N-A1 


i 


Bearing, Pilot, New Departure, #7505 




77 


A-53-65 


2 


Shaft 




78 


3742 


1 


Fork, Shifter 




79 


Rl-970 


2 


Set Screws, Warner Gear Co. #5573 


3742 




OI-GT-B 


2 


Gitts Oil Cup #L-1207 




80 


*3572 


1 


Sleeve, Brake 




81 


Rl-474 


1 


Hex. Head Cap Screw, x 


3572 


82 


•E-3-1131 


1 


Key 




83 


*A-17-176 


1 


Lining, Brake, l /i * 




84 


46-50-A 


1 


Tube, Flexible 




85 


Rl-717 


3 


Elbow, Street, y% 




86 


Rl-1179 


1 


Lock Washer, %' 




87 


Rl-648 


1 


Coupling, y* 




88 


Rl-680 


1 


Cup, Grease #00 




89 


Rl-607 


1 


Cotter, y% x 
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MAIN JACK SHAFT 






MAIN JACK SHAFT 

82-162-A5 



Ref. 

No. 


Part 

Number 


Number 

Required 


DESCRIPTION 


Part of 
Assem. No. 


1 


A-82-161 


1 


Shaft 




2 


D-3-887 


1 


Hub, Sprocket 






Rl-950 


1 


Set Screw, %' x 1 


D-3-887 




Rl-948 


1 


Set Screw, x 


D-3-887 


3 


Q-19-558 


1 


Sprocket, 40-Tooth 






Rl-443 


6 


Flat Head Cap Screw, Nut 8s Lock 










Washer, W x 2' 




4 


Q-82-125WB 


1 


Guard 






AG-1 7-33 


1 


Key 




5 


13-213-H 


2 


Bearing 




6 


1462D 


2 


Upper Half 


13-213-H 


7 


1462A 


2 


Lower Half 


13-213-H 


8 


822B 


2 


Cap 


13-213-H 


9 


821 


2 


Base 


13-213-H 




Rl-81 


4 


Machine Bolt, Nut 8s Jam Nut, 


13-213-H 








/4' * 6' 




10 


E- 17-43 


2 


Pipe 






R 1-649 


1 


Coupling, 14' 






Rl-12 


1 


Alemite, Button Head, Male, X A* 






Rl-245 


6 


Machine Bolt, Nut, Lock Washer 8s 










Cut Washer, ^x2^ 




11 


A-3-1001 


1 


Clutch, Jaw 






Rl-1032 


1 


Set Screw, Safety, Y% xl^ 1 


A-3-1001 




Rl-1033 


1 


Set Screw, Safety, x 


A-3-1001 




PP- 17-33 


2 


Key 




12 


A-18-234 


1 


Gear, 31 -Tooth 






H-8-75 


2 


Bushing 


A-18-234 




Rl-11 


1 


Alemite, Button Head, Male, }/% 




13 


E-3-941 


1 


Collar 






Rl-1012 


2 


Set Screw, Safety, Y% x x /2 


E-3-941 


14 


T-19-543 


1 


Sprocket, 2 2 -Tooth 






Rl-503 


6 


Hex. Head Cap Screw 8s Lock Washer, 










K'xi W 




15 


B-3-1001 


1 


Clutch, 3 Jaw Square 






Rl-11 


2 


Alemite, Button Head, Male x /% 






Rl-1033 


1 


Set Screw, Safety, Yz x \ x /i 


B-3-1001 




H-8-75 


2 


Bushing 


B-3-1001 


16 


A-19-689 


1 


Sprocket, 14-Tooth 






Rl-1022 


1 


Set Screw, Safety, x /i x Yi 


A-19-689 




Rl-1024 


1 


Set Screw, Safety, x /£ x 


A-19-689 




AM-17-33 


1 


Key 




17 


D-17-92 


1 


Washer 
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Main Jack Shaft— (Cont'd) 



Ref. 

No. 


Part 

Number 


Number 

Required 


DESCRIPTION 


Part of 
Assem. No. 


18 


B-19-498 


2 


Sprocket, 15-Tooth 






A-8-75 


1 


Bushing 


B-19-498 




M-8-75 


1 


Bushing 


B-19-498 


~ 19 


A-17-75 


1 


Washer 




20 


U-3-941 


1 


Collar 






Rl-1016 


2 


Set Screw, Safety, Y% x \Y* 


U-3-941 


21 


3509A 


1 


Cone, Female Half 






AA-17-32 


1 


Key 






Rl-944 


1 


Set Screw, Y* x 1 Y' 


3 509 A 




Rl-943 


1 


Set Screw, Y* x \Y* 


3 509 A 




Rl-11 


1 


Alemite, Button Head, Male Y* 




22 


A-3-1077 


1 


Lining 






Rl-33 


8 


Flat Head Stove Bolt, Hex. Nut & 










Lock Washer, Y& x Y* 




23 


2680D 


1 


Cone, Male Half 






GG-17-106 


1 


Key, Feather 




24 


3605 


1 


Yoke, Shifter 






Rl-107 


2 


Machine Bolt, Nut & Lock 










Washer, x 2 Y* 


3605 




BE- 17-9 


2 


Washer, 12 Ga. 


3605 




Rl-11 


1 


Alemite, Button Head, Male, Y% 




25 


J-3-941 


3 


Collar 






Rl-935 


6 


Set Screw, Y% x T 


J-3-941 


26 


0-82-173 


1 


Guard, 10 Ga. 




27 


13-213-J 


1 


Bearing 




28 


1462A 


1 


Upper Half 


13-213-J 


29 


1462D 


1 


Lower Half 


13-213-J 


30 


822 


1 


Cap 


13-213-J 


31 


821A 


1 


Base 


13-213-J 




Rl-81 


2 


Machine Bolt, Nut & Jam Nut, 


13-213-J 








Y% x 6* 




32 


J-17-43 


1 


Pipe 






R 1-649 


1 


Coupling, Y\ 






Rl-12 


1 


Alemite, Button Head, Male, Y” 






Rl-74 


2 


Machine Bolt, Nut & Cut Washer 










W x 2 Y' 




33 


3493 


1 


Sprocket, 9-tooth 






Rl-12 


1 


Alemite, Button Head, Male, Y\ 




34 


Q-3-941 


1 


Collar 






Rl-1012 


1 


Set Screw, Safety, x Y* 


Q-3-941 


35 


3494 


1 


Clutch, Jaw 






ZZ-1 7-106 


1 


Key 




36 


599A 


1 


Ring, Shifter 






Rl-11 


1 


Alemite, Button Head, Male, Y% 






Rl-110 


2 


Machine Bolt, Nut & Lock Washer 










K'x 3' 




37 


AF- 17-43 


1 


Pipe 




38 


Rl-682 


2 


Elbow, Y\ x 45° 






D-17-43 


1 


Pipe 




39 


N-17-43 - 


1 


Pipe 




40 


Rl-649 


1 


Coupling, \i* 




41 


Rl-12 




Alemite, Button Head, Male, Y* 
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Gear Box — (Cont'd) 



Ref. 

No. 


Part 

Number 


Number 

Required 


DESCRIPTION 


Part of 
Assem. No. 


7 


Bl-8-57 


1 


Bushing 




A-53-103WM 




N-53-103RW 


1 


Cover 








EC-17-25 


1 


Pin, Clevis 








Rl-606 


2 


Cotter, Vs'xlH’ 






AA-53-103 


2 


Shim, 20 Ga. 








BB- 53-103 


2 


Shim, 20 Ga. 








T-53-103 


2 


Shim, 16 Ga. 








W-53-103 


2 


Shim, 16 Ga. 








Q- 53-103 


2 


Shim, 10 Ga. 








V-53-103 


2 


Shim, 10 Ga. 








U-53-103 


2 


Shim, Y Ga. 








P-53-103 


2 


Shim, Y Ga. 






8 


P-3-938 


1 


Collar 






9 


A-18-232 


1 


Gear, 13-tooth 






10 


Rl-501 


2 


Hex Head Cap Screw & Lock 










Washer, Yf xl 1 






00-17-9 


2 


Washer 






11 


C-17-30 


4 


Key 






12 


C-18-233 


1 


Gear, 32 -tooth 






13 


A-3-1002 


2 


Collar 








Rl-935 


2 


Set Screw, x 1" 


A-3-1002 


14 


B-53-104 


1 


Shaft 






15 


C-18-244W 


1 


Gear Cluster, 22-tooth, 14-tooth j 




16 


P-17-108 


2 


Key 






17 


AA-17-9 


1 


Washer 






18 


C-53-104 


1 


Rod, Shifter 






19 


A-3-1003W 


1 


Yoke, Shifter 








Rl-933 


1 


Set Screw, 


v% * v< 


A-3-1003W 


20 


C-46-55 


1 


Spring 






21 


Rl-19 


1 


Ball, Steel, 7 6' 








J- 17-43 


4 


Pipe 








Rl-11 


2 


Alemite, Button Head, Male, Y* 






Rl-12 


5 


Alemite, Button Head, Male, Y* 






Rl-649 


5 


Coupling, Y” 








D-17-43 


1 


Pipe 








C-18-232 


1 


Gear, 21 -tooth 








B-18-232 


1 


Gear, 17-tooth 


Interchangeable with 






B-18-233 


1 


Gear, 2 8- tooth 


A-18-232 & C-18-233 






A-18-233 


1 


Gear, 24 -tooth 
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CRAWLER CLUTCH SHAFT 

( 82-200- A2) 

(See illustration on preceding page) 



Ref. No. 


No. Req. 


Part No. 


Description 


1. 


2 


13-214-G 


Ball & Socket Bearing (Complete) 




4 


Rl-81 


Machine Bolt, Nut, & Jam Nut, $4” x 6" 


2. 


2 


825 B 


Bearing, Upper Half 




2 


E-17-43 


Pipe, %" xl'A" 




2 


Rl-649 


Pipe Coupling, l A" 




2 


Rl-12 


J4" Button Head Alemite, Male 


3. 


2 


825 A 


Bearing, Lower Half 


4. 


2 


822 B 


Bearing Cap 


5. 


2 


821 


Bearing Base 




1 


B-17-136 


Shim, M” 




1 


A-17-136 


Shim, W 




6 


A-17-110 


Shim, 14 Ga. 




2 


N- 17-71 


Bearing Stop, %" 




2 


Rl-124 


Machine Bolt, Nut, & Lock Washer, 

'A* x VA" 




4 


Rl-247 


Machine Bolt, Nut, & Lock Washer, 
& Cut Washer, x 3" 


6. 


2 


N-82-173 


Patch Plate 


7. 


1 


3435 


Spur Gear, 64-Tooth 




1 


R 1-949 


Set Screw, $ 4" x 1" 




1 


Rl-950 


Set Screw, x 1 A" 




1 


E-17-33 


Key, Vi" x y 2 " x 3'A" 


8. 


2 


C-19-680 WM 


Sprocket, 15-Tooth 


2 


H-8-75 


Bronze Bushing 




2 


0-8-75 


Bronze Bushing 




4 


Rl-12 


A” Button Head Alemite, Male 


9. 


2 


3511 


Clutch Hub, 8" 


2 


ZZ-17-33 


Key, ]/ 2 " x // x 2 H" 


10. 


2 


3-1007-A 


Barber-Greene 8" Friction Clutch 
(For Details See “Clutch”) 




2 


AT-17-33 


Key, YT x x 6A" 




2 


Rl-11 


'/»" Button Head Alemite, Male 


11. 


1 


A-82-200 


Shaft, lfr X 4' 1 y 2 ", S.A.E. 4140 


12. 


2 


M-3-941 


Collar 




4 


Rl-933 


Set Screw, H" x A" 



ALW 
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OSCILLATING SHAFT 

( 82 66-C) 

(82-169-A) 



(See illustration on preceding page) 



Ref. No. 


No. Req. 


Part No. 


Description 


1. 


2 


F- 3-949 


Collar 


2 


Rl-137 


Machine Bolt, Nut, & Lock Wa»her, 

x 4 X” 




6 


OC-17-9 


Washers 


2. 


i 


B-82-66 


Shaft, 2A" x 6' 2 ", S.A.E. #3140 


3. 


2 


2387 


Bearing 




8 


Rl-295 


Machine Bolt, Nut, & Lock Washer, & 
two Cut Washers, x 3 X” 




8 


Rl-1162 


Bevel Washer, 




38 


A-17-111 


Shim, #10 




4 


KK-17-111 


Shim, #16 




4 


G-24-85 


Keeper 


4. 


6 


JI-17-9 


Washer 


5. 


2 


19-656- A 


Sprocket, 10-Tooth & 39-Tooth 




2 


BB-8-95 


Bronze Bushing 




2 


CC-8-95 


Bronze Bushing 




4 


R 1-682 


Elbow, x 45* 




4 


F- 17-43 


Pipe, ^’x2" 




4 


Rl-12 


Button Head Alemite, Male 


6 . 


2 


Rl-591 


Standard Collar, 2A* 
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Ref. No. No. Req. 



Part No. 



B-3-949 
R 1-138 



2483 

Rl-165 

Rl-164 



2485 

AA-8-92 

Rl-866 

C-17-43 

R 1-649 

Rl-12 

F-3-948 
1506 C 
R 1-950 
Rl-951 
W- 17-34 

G-3-948 

2482 A 

JJ-8-94 

Rl-866 

C-17-43 

R 1-649 

Rl-12 

2975 
R 1-949 
Rl-950 
Y-17-34 

C-82-77 



Collar 

Machine Bolt, Nut, & Lock Washer, 
A" x 4H” 

Bearing Cap 

Machine Bolt, Nut, & Lock Washer, 

X" xiys 

Machine Bolt, Nut, & Lock Washer, 
X" X 7" 

Bearing 

Bronze Bushing 
Pipe Plug, y A " 

Pipe, X" x X" 

Pipe Coupling, X" 

X" Button Head Alemite, Male 

Collar 

Sprocket, 10-Tooth 
Set Screw, X" x IX" 

Set Screw, X” x IX” 

Key, X” x X” x 4X” 

Collar 

Bearing 

Bronze Bushing 
Pipe Plug, %" 

Pipe, X " x H” 

Pipe Coupling, X" 

X" Button Head Alemite, Male 

Sprocket, 21-Tooth 
Set Screw, X" x 1* 

Set Screw, X " x IX" 

Key, H'xH'x 4" 

Shaft, 2A" xI’llA", S.A.E. 3140 



ALWAYS GIVE MACHINE NUMBER, PART NUMBER, AND DESCRIPTION WHEN ORDERING PARTS 
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CRAWLER TAKE-UP SHAFT 

( 82-169-A) 



Ref. No. 


No. Req. 


Part No. 


Description 


1. 


2 


A-82-77 


Shaft, 2 A" xl'ir, S.A.E. #1020 




2 


Rl-12 


]4" Button Head Alemite, Male 


2. 


4 


3372 


Take-Up Bearing 




4 


Rl-160 


Machine Bolt, Nut, & Lock Washer, ^"xS" 




4 


C-17-102 


Bolt, 1* x 12", S.A.E. #2330 Heat Treated 








(4 Acme threads per inch) 




4 


M- 17-24 


1" Square Nut (4 Acme threads per inch) 




8 


KI-17-9 


Washer 


3. 


2 


362 B 


Traction Wheel 




4 


FF-8-95 


Bushing 

• 


ALWX 
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CRAWLER ROLLER SHAFT 

(82-169 A) 



Ref. No. 

T 

2 . 




No. Req. 


Part No. 


Description 


14 


A-62-21 


Shaft, 1H* x V 0y 3 ", S.A.E. #1020 


14 


Rl-12 


J4" Button Head Alemite, Male 


28 


1300 


Keeper 


28 


A-3-172 


U-Bolt, 


56 


Rl-812 


Hex Nut, & Lock Washer, 


56 


Rl-1162 


Bevel Washer, 


14 


3430 


Flanged Roller 


28 


AQ-17-9 


Washer 




ALWA 
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Part No. 


Description 


1070 


Flanged Roller, 4" 


S-42-90 


Shaft, 1ft" x 8J4", S.A.E. #1020 


Rl-12 


Vt" Button Head Alemite, Male 


J-42-90 


Keeper 


Rl-125 


Machine Bolt, Nut, & Lock Washer, 
x l/ 2 " 


E-42-90 


Pin 


Rl-614 


Cotter, ft" x 1 


H-42-90 


Take-Up Arm 


667 


Spring Seat 


B-46-45' 


Coil Spring 


668 


Spring Retainer 


Rl-133 


Vi" x 3^j" Machine Bolt, Nut, ft 
Lock Washer 
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CRAWLER TREAD 

(82-169-D) 



Ref. No. 



No. Req. 



Part No. 



82 

82 



A-38-17 

Rl-630 



Description 



T-Head Pin 
Cotter, A* x 154" 



2 . 



82 



1048 



Crawler Link 
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Ref. 

No. 



Part Number 

Number Required DESCRIPTION 

1295 82 Grouser 

Rl-146 164 Machine Bolt, Nut & Lock Washer 

H' * i H' 



Part of 
Assem. No. 








HOIST, SHEAVES & CABLE 

(82-118-Al) 

( 82-93-A3) 



Ref. No. 


No. Rcq. 


Part No. 


Description 


1. 


i 


N-82-61 WB 


Worm Gear Housing 




4 


BB-17-43 


Pipe, %" x 4'A” 




4 


R 1-683 


Elbow, Ya“ x 90° 




5 


Rl-649 


Pipe Coupling, Ya" 




5 


Rl-12 


%" Button Head Alemite, Male 




1 


CU-17-43 


Pipe, X" x V 




2 


B-17-123 


Pipe, XT x 2" 




2 


Rl-408 


Pipe Cap, X" 




2 


R 1-688 


Elbow, X " x 90® 




2 


Rl-127 


Machine Bolt, Nut, & Lock Washer, 
y 2 " x 2" 




1 


Rl-504 


Cap Screw, & Lock Washer, J4" x \X" 




2 


AF-17-43 


Pipe, Ya" x 2J4" 




2 


C- 17-43 


Pipe. Ya " x X" 




1 


X-17-43 


Pipe, Ya" x 7' 




1 


R 1-826 


Pet Cock, Ya m 




1 


CT-17-43 


Pipe, X" x 5" 
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Hoist, Sheaves & Cable (continued) 



Ref. No. 


No. Req. 


Part No. 


Description 


2. 


1 


A-3-224 


Gasket 




2 


Rl-124 


Machine Bolt, Nut, & Lock Washer, 

Yi" x l %” 




4 


Rl-133 


Machine Bolt, Nut, & Lock Washer, 

'A” X Z'A” 




2 


Rl-126 


Machine Bolt, Nut, & Lock Washer, 

/ 2 " x i X” 




1 


Rl-125 


Machine Bolt, Nut, & Lock Washer, 

'A” X 1'A" 




4 


Rl-1168 


Cut Washer, y 2 ” 


3. 


2 


C-18-49 


Thrust Button 


4. 


1 


E-18-68 


Worm, Right Hand, Single Thread 




1 


A-17-65 


Taper Key, X' x M" x 3H" 


5. 


1 


D- 17-63 


Washer 


6. 


1 


A-82-109 


Shaft, 1H" x 11 X", S.A.E. 1020 


7. 


1 


C-19-498 


Sprocket, 19-Tooth 




1 


Rl-940 


Set Screw, x X” 




1 


R 1-942 


Set Screw, x 1" 




1 


E-17-32 


Key, x X" x 2'A” 


8. 


1 


1639 


Worm Gear, Right Hand, 21-Tooth 




1 


Z-17-33 


Key, / 2 " x J/ 2 " x 2X“ 




2 


Rl-935 


Set Screw, X" x 1" 


9. 


1 


C-82-61 


Shaft, l}r x V 454", S.A.E. 1020 


10. 


1 


1630 


Drum 




2 


Rl-1029 


Allen Cup Point Safety Set Screw, 54" 


11. 


1 


C-3-265 


Drum Plate 


12. 


1 


1630 A 


Drum 




2 


Rl-1029 


Allen Cup Point Safety Set Screw, 54"x54" 




1 


AY-17-33 


Key, x / 2 " x y 2 ” x 5)4" 


13. 


1 


13-192-A 


ljiT' Bearing 




2 


E-13-192 


Shim, 




5 


F-13-192 


Shim, 16 Ga. 




3 


R 1-128 


Machine Bolt, Nut, & Lock Washer, 

'/*" x 2J4" 




1 


Y-17-43 


Grease Pipe, %” x V/ 2 U 




1 


Rl-649 


Pipe Coupling, %" 




1 


Rl-12 


;4" Button Head Alemite, Male 


14. 


1 


Rl-911 


Cable, )i" x 56'-0", 6 x 19 




4 


Rl-570 


Cable Clamp, )4" 




2 


Rl-1089 


Cable Thimble, 


15. 


9 


868 A 


Sheave 




9 


K-17-14 


Bushing 




3 


Rl-176 


Machine Bolt, Nut, & Lock Washer, 

) 4 " x 2)4" 




4 


Rl-177 


Machine Bolt, Nut, & Lock Washer, )4"x 3" 




2 

1 


Rl-459 


Flat Head Cap Screw, Nut, & Lock 
Washer, )4" x3//' 
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4 



7 



HOIST HAND WHEEL AND TAKE-UP PIVOT SHAFT 



( 82-97-B1 ) (82-93-A3) 



Ref. No. 


, No. Rcq. 


Part No. 


Description 


1. 


2 


E-82-97 WB 


Hoist Bracket 




2 


BK-17-24 


Take-Up Bolt, 54" x 3)4" 




5 


R 1-801 


Half Nut, 54" 




3 


Rl-1168 


Standard Cut Washer, l / 2 ” 




2 


Rl-11 


%” Button Head Alemite, Male 


2. 


2 


0-3-932 


Collar 




2 


Rl-1009 


Allen Cup Point Safety Set Screw, )4"x)4" 


3. 


1 


C-82-96 


Hoist Idler Shaft, 1A" x 1' 3H". 
S.A.E. #1020 


4. 


1 


D-82-97 


Take-Up Pivot Shaft, 1" x 1' 0-)4", 
S.A.E. #1020 




2 


R 1-623 


Cotter, 54" x 154" 


5. 


1 


19-475- A 


Sprocket, 15-Tooth 




1 


R 1-932 


Set Screw, H" x X" 




1 


R 1-934 


Set Screw, X" x X" 




1 


E-17-30 


Key, 54" x 54" x 2" 


6. 


1 


A-3-897 


Universal Joint Connector 


7. 


1 


3317-A 


Universal Fork Half 




1 


Rl-11 


54" Button Head Alemite, Male 




1 


Rl-131 


Machine Bolt, Nut, & Lock Washer, 54 "x3" 




1 


R 1-1 32 


Machine Bolt, Nut, 4 Lock Washer, 

54" x 354" 


8. 


3 


3317 


Universal Fork Half 




1 


Rl-131 


Machine Bolt, Nut, & Lock Washer, 54"x3* 




1 


Rl-132 


Machine Bolt, Nut, & Lock Washer, 

54" x 354* 


9. 


1 


J-82-96 W 


Hand Wheel Shaft Bracket 


10. 


1 


K-82-96 W 


Hand Wheel Shaft, 1A" x 2'0)4', 
S.A.E. #1020 




2 


Rl-107 


Machine Bolt, Nut, & Lock Washer, 
x 254" 


11. 


1 


HI -82-96 


Hand Wheel Shaft, IA" x 1' 1)4", 
S.A.E. #1020 


12. 


1 


1392- A 


Hand Wheel 




1 


H- 17-30 


Key, 54" x 54" x 254" 




2 


Rl-tOl 1 


Allen Cup Point Safety Set Screw, )4"xX" 



ALWAYS^ ©WE MACHINE DUMBER, PART NUMBER, AND DESCRIPTION WHEN ORDERIN© PARTS. 
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HIGH-LOW SPEED LEVER 

(82-179- A) 



Ref. No. 


No. Req. 


Part No. 


1 . 


1 


C-82-178 W 




1 


0-17-23 




1 


KK-17-23 




2 


R 1-604 


2 . 


1 


G-62-33 




1 


DC-17-23 


3 . 


1 


N-82-45 




2 


Rl-601 


4. 


1 


N-62-33 


5 . 


1 


H-42-47 


6 . 


1 


J-62-33 




1 


AA-17-26 


7 . 


1 


B-82-178 


8 . 


1 


K-3-1003 W 




1 


Rl-933 



Description 



Lever 

Rivet, //xl/ 4 ” 

Rivet, M" x 1*4" 

Cotter, %" x H” 

Grip Latch 
Rivet, %" x I'A” 

Rod 

Cotter, x 1" 

Dog, x 4 S.A.E. 1020 

Spring 

Collar 

Pin 

Shaft, 1" x 1' 5", S.A.E. 1020 

Shifter Fork 

Set Screw, ^6" x }£" 
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STEERING LEVERS AND BRAKES 





STEERING LEVERS AND BRAKES 

( 82-106-A2) 



Ref. No. 


No. Req. 


Part No. 


Description 


1. 


1 


J (R) 82-43-W 


Steering Lever 


2. 


1 


J (L) 82-43-W 


Steering Lever 


3. 


1 


GG-17-25 


Steering Lever Shaft 




2 


Rl-624 


Cotter, X" x 1 X” 


4. 


i 


C-82-43 


Link Rod, X," x 2' 2tf" 


5. 


4 


Rl-792 


Hex Nut, X" 


6. 


4 


B-3-149 


Yoke 


7. 


1 


1715 A 


Lever Arm 




1 


C-17-30 


Key, %" x X" x 1*4" 




1 


Rl-129 


Machine Bolt, Nut, & Lock Washer, 

■/ 2 " x 2X" 


8. 


2 


A-82-43 


Shifter Shaft, 1ft" x 2' 0ft" 


9. 


2 


AZ-17-24 


Machine Bolt, Nut, & Lock Washer, 

y 2 * x 6" 


10. 


2 


H-42-47 


Coil Spring 


n. 


4 


C-82-206 R 


Brake Band Half 


12. 


28 


Rl-892 


Tubular Brass Rivets, #10 x A" 


13. 


4 


B-82-206 


Brake Lining 


14. 


4 


A-82-206 


Brake Shoe 


15. 


2 


G-3-395 W 


Clutch Shifter Yoke 




4 


Rl-933 


Set Screw, X" x X ” 




2 


FZ-17-25 


Yoke Pin, x 2" 




4 


Rl-614 


Cotter, A" x 1%" 




2 


H-17-30 


Key, 'A" x V A n x 2J4" 


16. 


4 


K-82-202 


Brake Link 


17. 


4 


CZ-17-23 


Button Head Rivet, W x 1$4" 




4 


Rl-605 


Cotter, A” x r 


18. 


2 


Q-82-202 


Retainer Bar 


19. 


2 


Cl-3-1057 W 


Link 


20. 


2 


M 1-82-202 


Lever Hanger 




2 


Rl-225 


Machine Bolt, Nut, Lock Washer, & 
Cut Washer, >4' x ltf* 




2 


R 1-226 


Machine Bolt, Nut, Lock Washer, & 
Cut Washer, x 2" 




2 


Q-17-139 


Shim, 16 Ga. 




2 


S-17-139 


Shim, 12 Ga. 




2 


VV-17-139 


Shim, 14 Ga. 




2 


WW-17-139 


Shim, 24 Ga. 


21. 


4 


P-82-202 


Lever Arm 


22. 


2 


J 1-82-202 


Yoke to Lever Arm Link 


23. 


r 


N-82-202 


Spacer Bar 


2 


R 1-440 


Flat Head Cap Screw, Nut, & Lock 
Washer, *4" x 1*4" 


24. 


1 


H 1-82-202 W 


Lever Support 


6 


Rl-278 


Machine Bolt, Nut, Lock Washer, & Tw< 
Cut Washers. x 1 y 2 ” 



PART NUMBER, AND DESCRIPTION WHEN ORDERING' PARTS. 
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Steering Levers and Brakes (continued) 



Ref. No. 


No. Req. 


Part No. 


Description 


25. 


6 


FY-17-25 


Lever Pin. ^ x 1^" 




12 


Rl-614 


Cotter, A" x l'A" 


26. 


4 


0-82-202 


Equalizer Lever Arm 


27. 


6 


D-3-1057 W 


Link Pin 




6 


Rl-614 


Cotter, A" x 1A" 


28. 


2 


T-3-932 


Collar 




2 


Rl-933 


Set Screw, A" x A" 


29. 


i 


N-82-44 


Bearing Bar 




2 


Rl-124 


Machine Bolt, Nut, & Lock Washer, 

A” x \A” 


30. 


2 


C-17-23 


Button Head Rivet, Yi" x 1 A" 




2 


Rl-605 


Cotter, A" x 1" 


31. 


1 


1715 C 


Lever Arm 




1 


C-17-30 


Key, y A m x A" x l'/T 




1 


Rl-129 


Machine Bolt, Nut, & Lock Washer, 

A" x 2 ys 


32. 


1 


D-82-43 


Link Rod, A" x 2' 0" 


33. 


2 


A-17-27 


Lever Pin, /S x 1A" 




2 


Rl-609 


Cotter, 'A” x 2" 


34. 


2 


B-46-268 


U-Bolt, A” 




4 


Rl-787 


Hex Nut, l A" 


35. 


2 


A-46-268 


Steering Lever Spring 
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LOADING LEVER 

82-21 9-A1 and 82-21 9-B1 



Ref, 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No. 


1 


J-82-41 


1 


Yoke Half (Upper) 




2 


H-82-41 


1 


Yoke Half (Lower) 






Rl-125 


2 


Machine Bolt, Nut 8s Lock Washer, 

H' 




3 


Fl-82-219 


1 


Bar, Pivot 






Rl-125 


1 


Machine Bolt Nut, 8s Lock Washer, 






Rl-127 


1 


Machine Bolt, Nut fit Lock Washer, 
A' x 2' 






1*1-441 


1 


Flat Head Cap Screw, Nut fit Lock 
Washer, A' * 1H' 






F-17-23 


1 


Rivet 






Rl-605 


1 


Cotter, y x r 




4 


Nl-82-219 


1 


Support, Pivot 






Rl-125 


2 


Machine Bolt, Nut 8t Lock Washer, 




5 


Gl-82-219 


1 


Brace 






Rl-125 


2 


Machine Bolt, Nut & Lock Washer, 

A’*i A’ 




6 


B-3-149 


1 


Yoke End 






C-17-23 


1 


Rivet 






Rl-605 


1 


Cotter, y% w x r 




7 


J1-82-219W 


1 


Rod 






G-42-47 


1 


Spring 






Rl-605 


1 


Cotter, y x r 




8 


Rl-792 


1 


Hex Nut, y± 




9 


S-82-41W 


1 


Lever 






Z-17-23 


1 


Rivet 






Rl-615 
1 


1 


Cotter, x 
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HOIST LEVER 

(82-94 Al) 



Ref. No. 


No. Req. 


Part No. 


Description 


1. 


1 


E-82-94 W 


Lever 




1 


V-17-27 


Shaft, x 3/ 4 ", S.A.E. 1020 




1 


Rl-615 


Cotter, A" x l'A” 




1 


XX-17-11 


Spacer 


2. 


1 


B 1-82-94 


Rod, 44" x 2’ 8J4" 


3. 


2 


Rl-803 


Half Nut, >4" 


4. 


2 


B-3-149 


Yoke End 




2 


Rl-604 


Cotter, % ” x y±” 




2 


UU-17-23 


Rivet 


5. 


1 


D-82-94 


Yoke Half (With Pivot) 


6. 


1 


C-82-45 


Yoke Half 




3 


Rl- 125 


Machine Bolt, Nut, & Lock Washer, 

Vt” x \y 2 ” 




1 


Rl-126 


Machine Bolt, Nut, & Lock Washer, 

y 2 ” x 1 y^ 




1 


Rl -441 


Flat Head Cap Screw, Nut, & Lock 
Washer, y 2 ” x V/ 2 ” 




1 


B-17-10 


Spacer 



ALWAYS jSlVfc MACHINE dUM|ER. PART NUMBER, AND DESCRIPTION WHgN ORDERING PARTS. 
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CONVEYOR DISCHARGE BAFFLE CONTROL 

From 38-199-A2 



Ref. 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No. 


1 


A-38-199 


1 


Shaft 




2 


Rl-905 


2 


Rope, Wire, Crucible Cast Steel, 
x 16'-0' (8 x 19) 






Rl-1116 


2 


U-Bolt, 2 Hex Nut & 2 Lock Washer 

w 






Rl-569 


4 


Clamp, Cable 






Rl-1088 


2 


Thimble, Cable $<«' 






Rl-884 


2 


Pulley Swivel Pole, No. 334987M1 






P-17-23 


2 


Rivet 






Rl-605 


2 


Cotter, y% tl 1* 






Rl-20 


2 


Block, Fast Eye, #9 






RI-101 


2 


Machine Bolt, Nut & Lock Washer 

Vs'xK' 




3 


11 IE 


2 


Drum 






Rl-1014 


2 


Set Screw, Safety, x 


111E 


4 


N-17-30 


2 


Key 




5 


ClR-38-199 


1 


Bracket 






Rl-124 


4 


Machine Bolt, Nut 8s Lock Washer, 

H'x IX' 




6 


EL-38- 1 99 W 


1 


Bracket 




7 


612B 


1 


Ratchet Wheel 






Rl-1014 


2 


Set Screw, Safety, x 


612B 


8 


E-17-30 


1 


Key 




9 


735C 


1 


Hand Wheel 






Rl-1011 


2 


Set Screw, Safety, x 


735C 


10 


H-17-30 


1 


Key 
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SCRAPER CONTROL HAND WHEEL 
SHAFT AND WORM SHAFT 
From 38-192-A2 



Ref. 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No. 


1 


F-38-192 


1 


Shaft 




2 


1392 


1 


Hand Wheel 






Rl-930 


2 


Set Screw, Safety, x 


1392 


3 


H-17-30 


1 


Key 




4 


1052 


4 


Joint, Universal 






Rl-107 


4 


Machine Bolt, Nut & Lock Washer, 
%' X 2H' 




5 


U-38-67 


1 


Shaft 




6 


806 


1 


Worm 




7 


C-17-26 


2 


Pin 
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SCRAPER CONTROL WORM GEAR SHAFT 

From 38-192-A2 



Ref. 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No. 


1 


A-38-192 




Shaft 




2 


805 


l 


Worm Wheel, 24-tooth 






Rl-940 


2 


Set Screw, x H' 


805 


3 


H-17-32 


1 


Key 




4 


340 • 


1 


Housing 






Rl-147 


2 


Machine Bolt, Nut & Lock Washer, 
Ks'xl K' 




5 


J-38-192W 


2 


Arm 






Rl-940 


2 


Set Screw, Y£ x W 


J-38-192W 




Rl-942 


2 


Set Screw, W x T 


J-38-192W 


6 


B-17-32 


2 


Key 




7 


1383A 


2 


Bearing 






Rl-132 


4 


Machine Bolt, Nut & Lock Washer, 

\4’ x M 
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Ref. 

No. 


Part 

Number 


Number 

Required 


DESCRIPTION 


Part of 
Aaaem. No. 


1 


EL-SB-A 


1 


Box, Switch 




2 


EL-FB-A 


1 


Block, Four Pole Fuae 






Rl-32 


2 


Flat Head Stove Bolt, x 




3 


EL-FS-A6 


1 


Fuae, 6-Ampere 




4 


EL-FS-A15 


2 


Fuae, 15- Ampere 




5 


Rl-362 


1 


L. C. Cable, 16 Ga. 0'-6' 




6 


Rl-363 


2 


L. C. Cable, 16 Ga. l'-O' 




7 


EL-SW-A 


3 


Switch, Push-Pull 




8 


Q-38-230 


1 


Buss Bar 




9 


Rl-396 


1 


L. C. Cable, 10 Ga. 4'-0' 




10 






Ammeter (on Engine) 




11 


Rl-368 


1 


L. C. Cable, 16 Ga. 5'-0 r 




12 


Rl-367 


1 


L. C. Cable, 16 Ga. 4'-6' 




13 


Rl-366 


2 


L. C. Cable, 16 Ga. 4'-0' 




15 


Rl-365 


1 


L. C. Cable, 16 Ga. 3'-0 r 




16 


Rl-372 


1 


L. C. Cable, 16 Ga. 18'-6' 





Digitized bf^OCWfe' 
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Lights— ( continued ) 



17 


EL-LA-J1 


1 


Lamp, Red Clearance 






EL-BU-E 


1 


Bulb 


EL-LA-J1 


18 


Rl-364 


4 


L. C. Cable, 16 Ga. 2'-6' 




19 


EL-LA-A 


4 


Lamp, Dietz Flood 






EL-BU-D 


4 


Bulb, 6-Volt 




20 


Rl-364 


2 


L. C. Cable, 16 Ga. 2'-6' 




21 


Rl-368 


1 


L. C. Cable, 16 Ga. 5'-0' 




22 


Rl-366 


1 


L. C. Cable, 16 Ga. 4'-0' 




23 


Rl-363 


1 


L. C. Cable, 16 Ga. l'-O" 




24 


EL-LA-K1 


4 


Lamp, Red Clearance 






EL-BU-E 


4 


Bulb 


EL-LA-K1 


25 


Rl-371 


1 


L. C. Cable, 16 Ga. 14'-0 r 




26 


Rl-369 


1 


L. C. Cable, 16 Ga. 5'-6' 




27 


Rl-370 


1 


L. C. Cable, 16 Ga. 8'-0' 




28 


Rl-373 


1 


L. C. Cable, 16 Ga. 22'-0' 






EL-WT-A16 


23 


Terminal, Wire, 16 Ga. 






EL-WT-A10 


2 


Terminal, Wire, 10 Ga. 






EL-CF-C 


1 


Extension, Panel Connector 
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B-G 8" FRICTION CLUTCH 



Ref. No. 


No. Req. 


Part No. 

• 


1. 


1 


3436 


2. 


4 


Rl-801 


3. 


2 


C-46-208 


4. 


2 


Rl-605 


5. 


2 


C-3-1011 


6. 


2 


A-3-1011 


7. 


2 


A-3-1010 


8. 


4 


B-46-208 


9. 


4 


D-46-208 


10. 


4 


R 1-606 


11. 


2 


A-3-1008 WR 


13. 


24 


Rl-892 


14. 


2 


F-3-1008 


15. 


2 


B-3-1011 


16. 


1 


A-3-1007 


16. 


1 


C-3-1007 


17. 


1 


897 


18. 


2 


Rl-789 


19. 


2 


Rl-1179 


20. 


2 


Rl-36 


21. 


1 


3438 



Description 



Clutch Carrier 
Half Nut, 'A” 

Machine Bolt, 'A ” x SX” 
Cotter, %" x 1" 

Toggle Pin 
Toggle Link 
Clutch Lever 
Machine Bolt, 'A” x 3A” 
Slotted Nut, 

Cotter, A” x IX” 

Clutch Band Half (Complete) 
Rivet, Tubular #10 x A" 
Clutch Lining 
Spring 

Shim, 10 Ga. 

Shim, 14 Ga. 

Shifter Yoke 
Hex Nut, 

Lock Washer, A” 

Machine Bolt, H" x 2%” 
Shifter Collar 



ALWAYS GIVE MACHINE NUMBER, PART NUMBER, AND DESCRIPTION WHEN ORDERING PARTS. 
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TOOLS 

82-285-A and 82-285-B 



Ref. 

No. 


Part 

Number 


Number 

Required 


DESCRIPTION 


Part of 
Assem. No. 




J-46-20 


1 


Chisel, H" 






EE-46-20 


1 


Drift, %’ 






AN-46-20 


1 


Gun, Alemite Gat 






AH-46-20 


1 


Hose, Heavy Duty 






A-46-20 


1 


Hammer, Ball Peen, 1 lbs. 






N-46-20 


1 


Pliers, 8" 






P-46-20 


1 


Screwdriver, 6* 






MM-46-20 


1 


Wrench, Adjustable, 12 r 






M-46-20 


1 


Wrench, Safety Set Screw, Y% 






HH -46-20 


1 


Wrench, Safety Set Screw, %' 






ZZ-46-20 


1 


Wrench, Check Nut 






E-46-20 


1 


Wrench, Construction, 1 * 






G-46-219 


1 


Wrench, Crank Case Plug, Y% x x 4* 






F-46-20 


1 


Wrench, Construction, 1 ]/\ 






WW -46-20 


1 


Wrench, Engineer, Y% x 






BB-46-20 


1 


Oil Can 






B-46-20 


1 


Wrench, Engineer, Y% x Y£ 




From 82-285-B For Snow Loader Only. 






B-38-265W | 


1 


Hoe, Snow 
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CONVEYOR HEAD SHAFT 

38-283-A1 



Ref 

No. 


Part 

Number 


Number 

Required 


DESCRIPTION 


Part of 
Asstm. No. 


1 


A-38-283 


1 


Shaft 




2 


136 A 


1 


Collar 






Rl-989 


1 


Set Screw, Low Head, x $4' 


136 A 


3 


838B 


2 


Bearing, Take-Up 






Rl-12 


2 


Alemite, Button Head, Male, 






Rl-683 


2 


Elbow, x 90° 






1-17-43 


2 


Pipe 




4 


46-198-A 


2 


Bolt, Take-Up 




5 


C-46-198 


2 


Bolt, r 


46-198-A 


6 


D-46-198 


2 


Hex Nut, T 


46-198-A 


7 


DA-17-26 


2 


Pin 




8 


K-17-24 


2 


Hex Nut, T 




9 


2992 


2 


Sprocket, 37-tooth 






Rl-950 


2 


Set Screw, ^xl W 


2992 




Rl-949 


2 


Set Screw, ^xl' 


2992 


10 


HH-17-33 


2 


Key 




11 


PL-D-Ml 


2 


Pulley 


• 


12 


3620 


1 


Sprocket, 30-tooth 






Rl-950 


2 


Set Screw, */$ x 1 \4* 


3620 


13 


K-17-33 


1 


Key 
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CONVEYOR FOOT SHAFT 

38-287-A 



Ref. 

No. 


Part 

Number 


Number 

Required 


DESCRIPTION 


Part of 
Assem. No. 


1 


A-38-193 


1 


Shaft 






Rl-12 


2 


Alemite, Button Head, Male, l /\ 




2 


2993 


2 


Sprocket, 12-tooth 




3 


C-8-75 


4 


Bushing 


2993 


4 


A-38-287 


1 


Pulley 
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5 




CONVEYOR DRIVE IDLER 
ELEVATOR DRIVE IDLER 

38-245-A2 



Ref 


Part 






Part of 


No. 


Number 




DESCRIPTION 


Assem. No. 


1 


H-38-245W 


1 


Bracket 






Rl-124 


3 


Machine Bolt, Nut & Lock Washer, 




2 


2991B 


1 


Sprocket, 9-tooth 






G-8-54 


2 


Bushing 


2991B 


3 


E-38-245 


1 


Keeper 






Rl-103 


2 


Machine Bolt, Nut & Lock Washer, 

H w * \M W 




4 


Gl-38-245 


1 


Shaft 






Rl-11 


1 


Alemite, Button Head, Male, ]/% 




5 


C-38-245 


2 


Guide, Chain 






D-38-245 


2 


Guide, Chain 






Rl-442 


2 


Flat Head Cap Screw, Nut & Lock 
Washer, x 





ALWAYS SI VE MACHINE NUMBER, PART NUMBER. AND DESCRIPTION WHEN ORDERING PARTS. 
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CONVEYOR PIVOT SHAFT AND 
CONVEYOR DRIVE TAKE-UP IDLER 

38-198-A2 



Part 

Number 


Number 

Required 


DESCRIPTION 


F-38-198W 


1 


Shaft 


Rl-11 


1 


Alemite, Button Head, Male, Y% 


Rl-136 


1 


Machine Bolt, Nut flt Lock Washer, 
Vi x 4> r 


694A 


2 


Wheel 


E-38-198W 


1 


Shaft 


f WW-17-43 


1 


Pipe 


Rl-648 


1 


Coupling, V/ 


Rl-11 


1 


Alemite, Button Head, Male, Y% 


Rl-136 


1 


Machine Bolt, Nut fis Lock Washer, 
Vi x 4 W 


CX-17-23 


1 


Rivet 


Rl-605 


1 


Cotter, x T 


19-662-B 


1 


Sprocket, 10 & 23-tooth 


C-8-95 


1 


Bushing 


G-8-95 


1 


Bushing 


Rl-12 


2 


Alemite, Button Head, Male, 


B-3-944 


1 


Collar 


Rl-948 


2 


Set Screw, Y% x 


E-42-76 


1 


Shaft 


AD-17-9 


2 


Washer 


P-17-9 


2 


Washer 


2991 


1 


Sprocket, 9-tooth 


G-8-54 


2 


Bushing 


Rl-12 


1 


Alemite, Button Head, Male, Y\ 


BB-17-24 


2 


Bolt, Take-Up 


K-24-42 


2 


Spring 


Rl-1170 


4 


Cut Washer, 



Part of 
Assem. No. 



19-662-B 

19-662-B 



B-3-944 
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CONVEYOR SPIRAL AND WEARING STRIPS 

38-1 91 -A 



Ref. Part 


Number 




Part of 


No. Number 


Required 


DESCRIPTION 


Assem. No. 


1 H -38-187 


1 


Shaft 




X-17-33 


1 


Key 




2 E-3-946 


1 


Collar 




Rl-185 


1 


Machine Bolt, Nut 8s Lock Washer, 

H'x5’ 




3 13-216-D 


2 


Bearing 




4 1082 


2 


Upper 


13-216-D 


5 1082A 


2 


Lower 


13-216-D 


6 961 


2 


Cap 


13-216-D 


7 960 


2 


Base 


13-216-D 


Rl-81 


4 


Machine Bolt, Nut 8t Jam Nut, 

Vi x 6* 


13-216-D 


Rl-248 


4 


Machine Bolt, Nut, Lock Washer fls 
Cut Washer, x 3 W 




Z-17-43 


2 


Pipe 




Rl-649 


2 


Coupling, l /\ 




Rl-12 


2 


Alemite, Button Head, Male, Y\ 




8 A-38-186W 


1 


Spiral 




Rl-976 


2 


Set Screw and Jam Nut, Y% x \%* 




A(R)38-189 


2 


Wearing Strip (Opposite Operator’s 
Side) 




Rl-455 


6 


Flat Head Cap Screw, Nut 8s Lock 
Washer, Vi x 2 %' 




9 A(L)38-189 


2 


Wearing Strip (Operator’s Side) 




Rl-455 


6 


Flat Head Cap Screw, Nut 8s Lock 
Washer, V x 2 H" 




B(R)38-189 


6 


Wearing Strip (Opposite Operator’s 
Side) 




Rl-455 


18 


Flat Head Cap Screw, Nut 8s Lock 
Washer, x 2J4' 




10 B(L)38-189 


6 


Wearing Strip (Operator’s Side) 




Rl-455 


18 


Flat Head Cap Screw, Nut 8s Lock 
Washer, W x 2}/ A * 




C(R)38-189 


2 


Wearing Strip (Opposite Operator’s 
Side) 




Rl-455 


4 


Flat Head Cap Screw, Nut, 8s Lock 
Washer, x 2\£* 




11 C(L)38-189 


2 


Wearing Srtip (Operator’s Side) 




Rl-455 


4 


Flat Head Cap Screw, Nut 8s Lock 
Washer, Y% x 2 X / A 




12 J-38-187W 


6 


Paddle 




Rl-125 


12 


Machine Bolt, Nut 8s Lock Washer 

X'xi w 




Rl-187 


3 


Machine Bolt, Nut 8s Lock Washer, 




13 A-19-816W 


1 


Sprocket, 22-tooth 




Rl-949 


2 


Set Screw, ^'xl' 


A-19-816W 


GG-17-33 


2 


Key 




Rl-185 


1 


Machine Bolt, Nut 8s Lock Washer, 




14 F-38-187 


1 


Shaft 




X-17-33 


1 


Key 
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CONVEYOR SPIRAL DRIVE COUNTER SHAFT 

38-1 94- A4 



Ref. Part Number 

Nol Number Required 



19-601 -X 
Rl-990 
Rl-991 
S-17-33 
13-213-C 
2419 A 
822 B 
821 
Rl-81 

Rl-11 

Rl-245 

M-17-28 

Rl-124 

136 

Rl-990 

C-38-194 

F-38-212WB 

Rl-11 

Rl-102 

19-675-A2 



AH-17-33 



NUMBER, 



Digitized by 



Part of 

DESCRIPTION Asscrn. No. 



Sprocket, 29-tooth 

Low Head Set Screw, x 1* 19-601-X 

Low Head Set Screw, %' x \ \i' 19-601-X 

Key* 

Bearing 

Bearing 13-213-C 

Cap 13-213-C 

Base 13-213-C 

Machine Bolt, Nut & Jam Nut, 13-213-C 

H'x6' 

Alemite, Button Head, Male, Y% 

Machine Bolt, Nut, Lock Washer & 

Cut Washer, %' x V/l 
Blocking 

Machine Bolt, Nut & Lock Washer, 

H'xlK' 

Collar 

Low Head Set Screw, x 1* 136 

Shaft 

Bearing Patch 

Alemite, Button Head, Male, Y% 

Machine Bolt, Nut & Lock Washer, 

Ys'x 1' 

Spring Release Sprocket, 52 -tooth. 

(For Details see “Conveyor Spring Re- 
lease Sprocket”) 

Key 
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Ref. 

No. 



Part 

Number 



Number 

Required 



DESCRIPTION 



Part of 
Assem. No. 



1 


A-19-699WMR 


1 


Sprocket, 5 2 -tooth 




2 


P-8-72 


1 


Bushing 


A-19-699WMR 




Rl-11 


1 


Alemite Button Head, Male, Y% 




3 


1932 A 


1 


Hub 






P-17-51 


1 


Set Screw 


1932 A 




Rl-948 


1 


Set Screw, x V K m 


1932 A 




Rl-11 


2 


Alemite, Button Head, Male, Yz 




4 


A-19-674 


2 


Plate, Roller 






Rl-803 


2 


Hex Half-Nut, X' 




5 


G-19-674W 


2 


Bar, Side 




6 


E-19-674 


2 


Shim, 16 Ga. 




7 


F-19-674 


2 


Shim, 16 Ga. 




8 


A-19-212 


2 


Roller 




9 


1933 


2 


Retainer, Spring 




10 


Bl-46-270 


2 


Spring 





ALWATJ 

Digitized by 







NUMBER, PART NUMBER, AND 

Page 415 



DESCRIPTION WHEN ORDERING PARTS 

iifinm ii un i 



UNIVERSITY OF CALIFORNIA 














CONVEYOR COUNTER SHAFT IDLER 

From 38-21 2-AS 



Ref. 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No. 


1 


C-38-212W 


1 


Bracket 




2 


B-19-250 


1 


Sprocket, 16-tooth 






A-8-11 


2 


Bushing 


B.19-250 




Rl-12 


1 


Alemite, Button Head, Male, W 




3 


H-38-212W 


1 


Arm 






Rl-108 


1 


Machine Bolt, Nut flt Lock Washer, 










W * 2X' 






AG-17-10 


1 


Pipe 






Rl-114 


1 


Machine Bolt, Nut & Lock Washer, 










X'x 4' 




4 


A-46-270 


1 


Spring 




5 


N2-38-213 


1 


Rod 






Rl-1170 


1 


Cut Washer, X' 






Rl-803 


2 


Half Nut, VS 






Rl-792 


1 


Hex Nut, H' 




6 


B-3-149 


1 


Yoke End 




7 


D-17-23 


1 


Rivet 






Rl-612 


1 


Cotter, xl' 




8 


E1-38-212W 


1 


Arm, Lever 




9 


H-17-23 


1 


Rivet 






CS-17-9 


1 


Washer 






Rl-605 


1 


Cotter, y* x 1* 




10 


B-38-212WB 


1 


Bearing 






Rl-12 


1 


Alemite, Button Head, Male, 34' 






Rl-102 


2 


Machine Bolt, Nut & Lock Washer, 
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Ref. 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No. 




38-284-A 


nr 




Belt Assembly with Chain 8s Flights 




1 


F(R)38-284R 1 




Chain Assembly, 374 Links (Opposite 












Operator’s Side) 




2 


C(R)6-8A 




62 


Attachment (Opposite Operator’s 


F(R)38-284R 










Side) 






Rl-441 


62 




Flat Head Cap Screw, Nut fit Lock 
Washer, * 1H' 




3 


A-6-83 




1 


Roller Link 


F(R)38-284R 




E-6-83 




62 


Strand #SS-378 
Chain, 5 Link, 1.654' P. 


F(R)38-284R 




F(L)38-284R 1 




Chain Assembly, 374 Links (Operator 












Side) 






C(L)6-8A 




62 


Attachment (Opperator’s Side) 


F(L)38-284R 




Rl-441 


62 




Flat Head Cap Screw, Nut 8 b Lock 
Washer, x /i x \ x /i 






A-6-83 




1 


Roller Link 


F(L)38-284R 




E-6-83 




62 


Strand JSS-378 Chain, 5 Link, 
1.654' P. 


F(L)38-284R 


4 


B-6-83 


2 




Connecting Link 




5 


D(R)38-284 


31 




Attachment Bar 






D(L)38-284 


31 




Attachment Bar 






E-38-284 


62 




Attachment Bar 






Rl-335 


62 




Round Head Stove Bolt, Nut, Lock 
Washer 8 b Cut Washer, ^xl^ f 




6 


B-38-284 


31 




Flight 






Rl-330 


124 




Round Head Stove Bolt, Nut 8 b Lock 
Washer, x 1}4' 












( continued on next page) 
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Conveyor Belt — (continued) 
38-284A 



7 


C-38-284 


31 




Flight Bar 




8 


A-38-284 


1 




Conveyor Belt, 28' +.00' or - M'4 Ply, 
28 Ounce, Rubber Cover, 

Bottom, 5r-6$ii # Complete With 
Lacing fli Pins 






Rl-746 




2 


Lacing, Alligator Belt, #35, 28' 


A-38-284 




Rl-830 




2 


Pin, Alligator Rocker, #35, 28' 


A-38-284 



n 

SI 



'HINE NUMBER, PART NUMBER, AND DESCRIPTION WHEN ORDERING PARTS. 

Ip On gi rial from 

iK - p ° 9e Diversity of California 



Ref. 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No. 




Bl(R)38-286 


1 


Track Angle 




1 


Bl(L)38-286 


1 


Track Angle 






Rl-441 


4 


Flat Head Cap Screw, Nut & Lock 
Washer, W x\\V 






Rl-442 


2 


Flat Head Cap Screw, Nut & Lock 
Washer, Y£ x 1 % 9 






Rl-439 


28 


Flat Head Cap Screw, Nut & Lock 
Washer, 






Rl-440 


6 


Flat Head Cap Screw, Nut & 
Washer, Y£ x \}/± 




2 


F-38-285 


2 


Wearing Strip 




3 


E-38-285 


2 


Wearing Strip 




4 


G-38-285 


2 


Wearing Strip 




5 


Hl-38-285 


2 


Wearing Strip 




6 


J-38-285 


2 


Wearing Strip 






Rl-461 


60 


Flat Head Cap Screw, Nut, Lock 
Washer & Cut Washer, Y^ xl 1 
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Ref. 

No. 


Part 

Number 


Number 

Required 


DESCRIPTION 


Part of 
Assem. No. 


1 


Ml-38-207 


2 


Scraper 






Rl-541 


4 


Hex Head Cap Screw, Nut & Lock 










Washer, l /2 xT 
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Part 

Number 


Number 

Required 


DESCRIPTION 


B-38-288W 


2 


Arm, Shoe Adjusting 


C-3-1137M 


2 


Screw, Adjusting 


BU-17-26 


4 


Pin 


FF-17-27 


2 


Shaft 


E-38-288W 


2 


Bracket, Shoe 


F-38-288W 


2 


Shoe 


Rl-306 


4 


Plow Bolt, Nut & Lock Washer, #3 
Head, M' * W 


NN-17-25 


2 


Shaft 


Rl-625 


4 


Cotter, M" x 2' 


G-38-288 


2 


Stop Bar 


E-17-10 


2 


Spacer 


Rl-226 


2 


Machine Bolt, Nut, Lock Washer & 
Cut Washer, x 2” 


SI -38-239 


2 


Blade 


Rl-67 


6 


Machine Bolt, Lock Washer, & 
Half Nut, a Vi' 


D1 -38-239 


1 


Center Plate, Adjustable 


Cl-38-239 


1 


Blade 


C-3-202 


12 


Tooth 


Rl-444 


24 


Flat Head Cap Screw, Nut & Lock 
Washer, Wx 2\i w 


D1 -38-237 


4 


Shoe 



Part of 
Assem. No. 




ALWAYSHgTVE MACHINE flUM 

Digitized by IjOOQlc 



IER, PART NUMBER, AND DESCRIPTION WHEN ORDERING PARTS. 

Page 421 UNIVERSITY OF CALIFORNIA 












BUCKET LOADER DRIVE CHAINS 

82-105-A9, 82-105-C1, and 82-1 »5-F 



Ref. 


Part 


1 

Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No. 


12 


AA-6-58C 


1 




Strand of Diamond #434 Chain, 1* 
Pitch, 26 Links & 1 Offset 






A-6-58 




13 


Roller Link, Diamond #434 Chain, 
1' Pitch 


AA-6-58C 




B-6-58 




13 


Connecting Link, Diamond #434 
Chain, 1* Pitch 


AA-6-58C 




C-6-58 




1 


Offset Link, Diamond #434 Chain 
r Pitch 


AA-6-58C 


13 


BA-6-64C 


1 




Strand of Diamond #470 Chain, 1 Y\ 
Pitch, 76 Links 






A-6-64 




38 


Roller Link, Diamond #470 Chain, 
1 ]/\ Pitch 


BA-6-64C 




B-6-64 




38 


Connecting Link, Diamond #470 
Chain, 1 Y±* Pitch 


BA-6-64C 




C-6-64 


1 




Offset Link Diamond #470 Chain, 
1 Y\ Pitch 




14 


KK-6-58C 


1 




Strand of Diamond #434 Chain, 
V Pitch, 36 Links & 1 Offset 






A-6-58 




18 


Roller Link, Diamond #434, 
T Pitch 


KK-6-58C 




B-6-58 




18 


Connecting Link, Diamond #434 
Chain, 1* Pitch 


KK-6-58C 




C-6-58 




1 


Offset Link, Diamond #434 Chain, 
1' Pitch 


KK-6-58C 


15 


KK-6-64C 


1 




Strand of Diamond #470 Chain, 
1 YS Pitch, 36 Links & 1 Offset 






A-6-64 




24 


Roller Link, Diamond #470 Chain, 
1 Y\ Pitch 


KK-6-64C 




B-6-64 




24 


Connecting Link, Diamond #470 
Chain, 1} 4* Pitch 


KK-6-64C 




C-6-64 




1 


Offset Link, Diamond #470 Chain, 
1 Y\ Pitch 


KK-6-64C 


16 


XX-6-58C 


1 




Strand of Dimaond #434 Chain, 
V Pitch, 48 Links 






A-6-58 




24 


Roller Link, Diamond #434 Chain, 
T Pitch 


XX-6-58C 




B-6-58 




24 


Connecting Link, Diamond #434 
Chain, 1' Pitch 


XX-6-58C 




C-6-58 


1 




Offset Link Diamond #434 Chain, 
1' Pitch 




17 


AH-6-64C 


2 




Strand of Diamond #470 Chain, 
1 Y\ Pitch, 56 Links 6 b 1 Offset 






A-6-64C 




56 


Roller Link, Diamond #470 Chain, 
1 Y\ Pitch 


AH-6-64C 




B-6-64C 




56 


Connecting Link, Diamond #470 


AH-6-64C 










Chain, 1 Y\ Pitch 






C-6-64 




2 


Offset Link, Diamond #470 Chain, 
1 Y\ Pitch 


AH-6-64C 

i 



(continued on next page ) 
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Bucket Loader Drive Chains— (Cont'd) 



Ref. 

No. 


Part 

Number 


Number 

Required 


DESCRIPTION 


Part of 
Assem. No 


18 


GG-6-91C 


2 


Strand of Diamond #478 Chain, 2 9 
Pitch, 32 Links & 1 Offset 






A-6-91 


32 


Roller Link, Diamond #478 Chain, 
V Pitch 


GG-6-91C 




B-6-91 


32 


Connecting Link, Diamond #478 
Chain 2 ' Pitch 


GG-6-91C 




C-6-91 


2 


Offset Link, Diamond #478 Chain, 
V Pitch 


GG-6-91C 


19 


DY-6-116C 


1 


Strand of Baldwin #0508 Chain, 
2.62' Pitch, 148 Links & 1 Offset 






A-6-116 


74 


Roller Link, Baldwin #0508 Chain, 
2.62 r Pitch 


DY-6-116C 




B-6-116 


74 


Connecting Link, Baldwin #0508 
Chain, 2.62' Pitch 


DY-6-116C 




C-6-116 


1 


Offset Link, Baldwin #0508 Chain, 
2.62' Pitch 


DY-6-116C 



82-105-C1— For 18" Elevator Extension Only 



19a 


N-6-116C 


1 




Strand of Baldwin #0508 Chain, 
2.62' Pitch, 14 Links 






A-6-116 




7 


Roller Link, Baldwin #0508 Chain 
2.62' Pitch 


N-6-116C 




B-6-116 




7 


Connecting Link, Baldwin #0508 
Chain, 2.62' Pitch 


N-6-116C 




C-6-116 


1 




Offset Link, Baldwin #0508 Chain, 
Chain, 2.62' Pitch 
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Ref. 

No. 


Part 

Number 


Number 

Required 


DESCRIPTION 


1 


1392 D 


1 


Hand Wheel 


2 


P-17-26 


1 


Pin 


3 


DD1-82-39W 


1 


Shaft 


4 


EE1-82-39W 


1 


Catch 




Rl-124 


2 


Machine Bolt, Nut 8s Lock Washer, 








H'x W 


5 


CC-82-39W 


1 


Bracket 




AY-17-25 


1 


Pin 




Rl-612 


2 


Cotter, xl' 


6 


FH-17-26 


1 


Pin 


7 


F-19-411 


1 


Sprocket, 13-tooth 


8 


C-46-173 


1 


Spring 


9 


AO-6-51R 


1 


Strand Diamond #433 Chain, 64 








Link, Pitch 




A-6-51 


32 


Roller Link, Diamond #433 








Chain, Pitch 




B-6-51 


32 


Connecting Link, Diamond #433 








Chain, Pitch 




Rl-1087 


1 


Thimble, Cable, W 




Rl-568 


4 


Clamp, Cable, 




Rl-1108 


1 


Turnbuckle, 




Rl-897 


1 


Rope, Wire, Crucible Cast Steel 








y A ' x 18'-4' (8 x 19) 




Rl-20 


2 


Block, Fast Eye, #9 




Rl-1114 


2 


U-Bolt & 4 Nut, 54' 



Part of 
Asaem. No. 
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Part 


Number 




Part of 




Number 


Required 


DESCRIPTION 


Assem. No. 


1 


A-46-208 


2 


Bolt, Take-Up 




2 


BU-17-24 


4 


Hex Nut 






Rl-1172 


2 


Cut Washer, 1 Y* 




3 


K-3-947 


3 


Collar 






Rl-949 


6 


Set Screw, ^'*1' 


K-3-947 


4 


3431 A 


2 


Bearing 






Rl-12 


2 


Alemite, Button Head, Male, 




5 


2994 B 


2 


Sprocket, 8-tooth 






Rl-950 


2 


Set Screw, */*' x W 


2994 B 




Rl-548 


8 


Hex Head Cap Screw, Nut & 
Lock Washer,^* x ZY£ 


2994 B 




M-17-34 


2 


Key 




6 


H-3-948 


1 


Spacer 




7 


19-203-D 


1 


Sprocket, Spring, Release 30-tooth, 
(For Details See “Elevator Spring 
Release Sprocket”) 






C-17-43 


1 


Pipe 






Rl-649 


1 


Coupling, 




8 


A2-82-151 


1 


Shaft 


- 
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ELEVATOR SPRING RELEASE SPROCKET 

19-203-D 



Ref. 

No. 


Part 

Number 


Number 

Required 


DESCRIPTION 


Part of 
Assem. No. 


2 


B-19-51 


2 


Roller 




3 


B-19-106 


2 


Pin 




3A 


Rl-11 


2 


Alemite, Button Head, Male, V* 




3B 


A-19-105 


2 


Hex Half-Nut 






Rl-804 


10 


Hex Half-Nut, %' 






Rl-1183 


6 


Lock Washer, 




4 


A-19-106 


4 


Pin 




5 


A-46-39 


2 


Spring 




7 


1-17-34 


1 


Key 




8 


2256 B 


1 


Hub 






F-17-51 


2 


Set Screw 


2256 B 


9 


C-3-656W 


2 


Eye-Bolt, Adjustment 




10 


1158 


2 


Retainer, Spring 






A-19-103 


2 


Wire, #14 Ga. x 10' 




11 


A-19-51 


4 


Plate, Roller 




14 


1579B 


1 


Sprocket, 30-tooth 






EE-8-94 


2 


Bushing 


1579 B 




IiSSEhH 


1 


Alemite, Button Head, 
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ELEVATOR FOOT SHAFT AND SPIRAL 

82-1 1-A7 



Ref. 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No. 


1 


F2(R)-82-142W 


1 


Spiral (Operator Side) 






F2(L)-82-142W 


1 


Spiral (Opposite Operator Side) 






Rl-187 


6 


Machine Bolt, Nut & Lock 
Washer, x 6 r 




2 


3550 


1 


Bearing 






MM-8-115 


2 


Bushing 


3550 


3 


2915 


2 


Sprocket, 8-tooth 






Rl-950 


4 


Set Screw, ^'xl^ 


2915 




Rl-185 


8 


Machine Bolt, Nut & Lock 
Washer, x 5* 


2915 




HH-17-34 


4 


Key 






C-17-103 


2 


Washer 






D-17-164 


2 


Washer 




4 


3550 A 


1 


Bearing 






MM-8-115 


2 


Bushing 


3550 A 


5 


A-82-11 


1 


Shaft 






Rl-12 


2 


Alemite, Button Head, Male, K* 
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ELEVATOR SPIRAL WEARING STRIPS 

82-1 43-D 

(Notched Tub# Borium) 



Ref. 


Part 






Part of 


No. 


Number 




DESCRIPTION 


Assem. No. 


1 


C(R)-82-209 


1 


Strip, Wearing (Operator Side) 






C(L) -82-209 


1 


Strip, Wearing (Opposite Operator Side) 






Rl-454 


6 


Flat Head Cap Screw, Nut 8s Lock 
Washer, x V 




2 


A(R)-82-209 


3 


Strip, Wearing, (Operator Side) 






A(L)-82-209 


3 


Strip, Wearing, (Opposite Operator Side) 






Rl-454 


18 


Flat Head Cap Screw, Nut 8s Lock 
Washer, x 2' 




3 


B(R)-82-209 


1 


Strip, Wearing, (Operator Side) 






B(L)-82-209 


1 


Strip, Wearing (Opposite Operator Side) 






Rl-454 


6 


Flat Head Cap Screw, Nut, 8s Lock 
Washer, %' x 2' 




4 


N(R)-82-142 


2 


Cutter, Spiral (Operator Side) 






N(L) -82-142 


2 


Cutter, Spiral (Opposite Operator Side) 






Rl-454 


16 


Flat Head Cap Screw, Nut 8s Lock 
Washer, % w x V 




5 


0(R)-82-142 


2 


Cutter, Spiral (Operator Side) 






0(L)-82-142 


2 


Cutter, Spiral (Opposite Operator Side) 






Rl-453 


8 


Flat Head Cap Screw, Nut 8s Lock 










Washer, *A' x 1^' 
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ELEVATOR PIVOT SHAFT AND 
ELEVATOR DRIVE TAKE-UP IDLER 

82-166-B2 



Ref. 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No. 


1 


A1 -82-166 


1 




Shaft 






Rl-11 


2 




Alemite, Button Head, Male, x /g 




2 


694 


2 




Wheel, Double Flanged 




3 


G-3-945 


1 




Collar 




4 


136A 


1 




Collar 






Rl-989 




1 


Low Head Set Screw, x 


136 A 


5 


2991 B 


1 




Sprocket, 9- tooth 






G-8-54 




2 


Bushing 


2991B 


6 


2990 A 


1 




Sprocket, 9-tooth 






B-8-95 




2 


Bushing 


2990 A 


7 


F-82-166 


1 




Shaft 






P-17-9 


2 




Washer 




8 


A-17-24 


2 




Bolt, Take-Up 






T-(R)82-165 


1 




Latch, Take-Up Bolt 






T-(L)82-165 


1 




Latch, Take-Up Bolt 






Rl-227 


2 




Machine Bolt, Nut, Lock Washer & 
Cut Washer, W x 






AQ-17-10 


2 




Spacer 






Rl-127 


2 




Machine Bolt, Nut & L6ck Washer, 

M'x 2' 




9 


M-82-165 W 


1 




Frame, Pivot Take-Up Support 






N-82-165 


1 




Brace 






Rl-125 


2 




Machine Bolt, Nut & Lock Washer, 

K'xlK' 






Rl-124 


2 




Machine Bolt, Nut & Lock Washer, 






0-82-165 


1 




Brace 






Rl-1161 


4 




Bevel Washer, W 






Rl-125 


4 




Machine Bolt, Nut 6s Lock Washer, 

K' * iK' 






Rl-124 


2 




Machine Bolt, Nut 8t Lock Washer, 
K'xiK' i 
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ELEVATOR BUCKET LINE IDLER SHAFT 

( 82-21 l-A) 



Ref. No. 


No. Req. 


Part No. 


Description 


1 . 


2 


A-82-211 


Shaft, 1A" x 2' S'A”, S.A.E. 1020 




4 


Rl-12 


Ya” Button Head Alemite, Male 




4 


Rl-339 


y$" x * 4 " Reducing Bushing 




4 


C-17-121 


Pipe, M” x 2" 


2. 


4 


699 


Idler Shaft Support 




8 


Rl-127 


Machine Bolt, Nut, & Lock Washer, 
54" x 2" 




8 


Rl-1161 


Bevel Washer, 54" 




4 


R 1-942 


Set Screw, J4" x 1" 


3 . 


6 


722 


Spacer 


4. 


4 


679-A 


Roller 
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ELEVATOR BUCKET LINE 

•2-37-AI 





Part 

Number 


Number 

Required 


DESCRIPTION 


BC-6-146C 


2 


Strand of Chabelco, #A-2842, Chain 
6.048* Pitch, 77 Links, with K22 
Attachment B-6-25W Every Second 
Link 


B-6-25W 


76 


Attachment Link 


HH-26-F 


154 


Pin 


Rl-621 


154 


Cotter, ]4 W x 1 Y* 


C-6-146C 


78 


Offset Link of Chabelco, #A-2842, 
Chain 


2 5 -46- A 


38 


Bucket 


Rl-124 


304 


Machine Bolt, Nut & Lock Washer, 

H'xiH' 




82-37-Dl — For 18" Elevator Extension 


F-6-146C 


2 


Strand of Chabelco #A-2842, Chain, 

6 Links With K22 Attachment B-6-25W 
Every Second Link 


B-6-25W 


6 


Attachment Link 


HH-26-F 


12 


Pin 


Rl-621 


12 


Cotter, \i w x 1 


C-6-146C 


6 


Offset Link of Chabelco, #A-2842, 
Chain 


25-46-A 


3 


Bucket 


Rl-124 


24 


Machine Bolt, Nut & Lock Washer 
H'xlK' 



Part of 
Assem. No. 
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ELEVATOR DUST CHUTE 

82-21 r A2 82-1 85-A1 



Ref. 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No 


1 


F(R)82-257W 


1 


Chute Side Plate 




2 


F(L)82-257W 


1 


Chute Side Plate 






Rl-224 


4 


Machine Bolt, Nut, Lock Washer 8s 
Cut Washer, x 1 




3 


J-82-184 


1 


Pan, Dust Chute 






Rl-102 


2 


Machine Bolt, Nut & Lock 
Washer, %' x 






Rl-1161 


4 


Bevel Washer, 






Rl-223 


6 


Machine Bolt, Nut, Lock Washer 
0s Cut Washer, J^* x 1 % w 






Rl-748 


8 


Trace Repair Link, %* 






Rl-224 


2 


Machine Bolt, Nut, Lock Washer 
0s Cut Washer, ) x 1 




4 


A-82-21 


1 


Pan, Dust Chute 






Rl-563 


2 


Chain, Twisted, 94 * x 32* 






Rl-102 


2 


Machine Bolt, Nut 0s Lock 
Washer, ^xl' 






Rl-213 


2 


Machine Bolt, Nut, Lock Washer 
0s Cut Washer, */£ x 1* 






Rl-102 


2 


Machine Bolt, Nut 0s Lock Washer, 

%' x r 




5 


B-82-21 


1 


Pan, Dust Chute 






Rl-562 


2 


Chain, Twisted, 94 * x 28* 






Rl-563 


2 


Chain, Twisted, 94 * x 32* 






Rl-102 


2 


Machine Bolt, Nut & Lock Washer, 










%'x 1* 




6 


C-82-21 


1 


Pan, Dust Chute 






Rl-215 


2 


Machine Bolt, Nut, Lock Washer 0s 










Cut Washer, %' x 1^* 






Rl-562 


2 


Chain, Twisted, 94 x 28* 






Rl-213 


2 


Machine Bolt, Nut, Lock Washer 
0s Cut Washer, x 1* 
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ELEVATOR LOWER END FRAME 

82-1 48-A2 



Ref 


Part 


Number 




Part of 


No. 


Number 


Required 


DESCRIPTION 


Assem. No. 


1 


F2-82-147W 


1 


Frame, Elevator Lower End 




2 


Rl-291 


12 


Machine Bolt, Nut, Lock Washer 
& 2 Cut Washer, x 2' 




3 


Rl-148 


4 


Machine Bolt, Nut 8& Lock Washer, 
%' x 2' 




4 


Rl-146 


2 


Machine Bolt, Nut & Lock Washer, 

W * i H m 




5 


Rl-148 


6 


Machine Bolt, Nut 8s Lock Washer, 
V x 2’ 






Rl-147 


3 


Machine Bolt, Nut & Lock Washer, 

Vs'xiH' 






Rl-1162 


7 


Bevel Washer, 






3361 


2 


Bracket, Bearing 




6 


Rl-148 


8 


Machine Bolt, Nut & Lock Washer, 
x i* 




7 


Rl-187 


4 


Machine Bolt, Nut & Lock Washer, 

H’x 6' 




8 


H(R)-82-148W 


1 


Liner 






H(L)-82-148W 


1 


Liner 




9 


Rl-425 




10 

1 


Flat Head Cap Screw, Half Nut 
& Lock Washer, tl \ x /i 





□ig,t,z^ w ^^ c: ^r 8ER ' 
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Page 435 UNIVERSITY OF CALIFORNIA 





1 0-82-146 

2 Rl-453 



Number 

Required 


DESCRIPTION 


1 

11 


Blade 

Flat Head Cap Screw, Nut & Lock 
Washer, Y% x 1 



Part of 
Assem. No. 



Digitized b 






UMBER. PART NUMBER. AND DESCRIPTION: WHEN ORDERING PARTS. 
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o' 




ELEVATOR SWIVEL SPOUT AND LINERS 

( 82-38-Al) 



Ref. No. 


No. Req. 


Part No. 


Description 




1 


82-38-Al 


Swivel Spout Complete with Support 
Frame, Control Sheave, Spout Yoke 
and Spout 


1. 


1 


N-42-43 


Bottom Liner Plate 




2 


Rl-101 


Machine Bolt, Nut, & Lock Washer, 
X" X K' 




2 


Rl-434 


Flat Head Cap Screw, Nut, Sc Lock 
Washer, «’il' 


2. 


2 


M-42-43 


Side Liner Plate 




6 


Rl-101 


Machine Bolt, Nut, Sc Lock Washer, 

X" x X' 



ALWAY! 

Digitized by 



rs give machine num 

Go gie 



UMBER, PART NUMBER, AND DESCRIPTION WHEN ORDERING PARTS. 
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AP-6558 PRE-CLEANER ID 



AP 4775 HOSE (2) 



117060 NUT (4) 

103319 LOCKWASHEI1 (4) 
AP-6014 SPACER (4) 

AP-6569 NUT (2) 
100110 CAPSCREW (4) 



A-1312 SCREW (2) 




AP 5998 BRACKET (2) 



AP-6081 CLAMPS (4) 

P-2706 CLAMP ASSEMBLY (1) 



P-2859 CUP 111 



AIR CLEANER 



Bud a 
Part No. 


No. 

Rqd. 


Name Description 


AP-6563 


1 


Air cleaner assembly 


AP-6558 


1 


Pre-cleaner 


AP-4775 


2 


Hose, air cleaner V x 2 W 


AP-6334 


1 


Tube, air cleaner 


AP-6081 


4 


Clamp, air cleaner hose 


P-3224 


1 


Body, air cleaner 


P-2706 


1 


Clamp assembly 


P-2859 




Cup, air cleaner oil 


117060 




Nut 14” clamp 


103319 




Lockwasher *clamp 


100110 




Capscrew — 20 il 1 


AP-6569 




Nut, air cleaner wing 


A-1312 




Screw, air bracket 


AP-5998 




Bracket, air cleaner 


AP-6014 


sm 


Spacer, air cleaner bracket 



ALWAYS^GIVE MACHINE NUMBER. PART NUMBER, AND DESCRIPTION WHEN ORDERING PARTS. 

Digitized by CiOi Page 438 UNIVERSITY OF CALIFORNIA 










T1S8-10 SCREW (1) 
CR 28-28 LEVER (l) 
C 81-26-45 VALVE ASSEMBLY (1) 

C 117-32 SPRING (l) 

C 120-27 AXLE (1) 

C 85-47 FLOAT (1) 

C 38-39-22 VENTURI (1) 

C 54-1 4-1 2 JET (1) 



C 46-23 SCREW (l) C111-14 SPRING (1) 

CT 63-2 PIN (2) if/ 038-23 PLUG (1) 



X 

T 56-10 WASHER f2) 






T 56-23 WASHER (1) 

C 23-47 THROTTLE SHAFT (1) 
CR-121-8 PIN (2) 



T 56-24 WASHER (1) 
C 54-13-23 JET (1) 



D-4459 BUSHING (l)' 



82 50 A BODY (1) 



C 21-12 PLATE (1) 




f 



C 136-3 SCREW (2) 



A 



CARBURETOR 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


H-11385 




Carburetor assy, (not illustrated) 


C-181-36 




Gasket, assy, (not illustrated) 


B2-50A 




Throttle Body 


C-54-14-12 




Jet, idling 


T-56-24 




Washer, cap jet 


C-54-13-23 




Jet, cap 


C-117-32 


i 


Spring, float axle 


C-120-27 




Axle, float 


C-81 -26-45 




Valve assy. Carburetor 


T-56-23 




Washer, fuel valve 


C-85-47 




Float, carburetor 


C-38-39-22 




Venturi carburetor 


CR-28-28 




Lever, throttle stop 


T1S8-10 


2 


Screw, throttle stop and tube clamp 


CT-63-2 


2 


Pin, throttle stop 


C-46-23 




Screw, Idling adjusting 


C-lll-14 




Spring, idling adjusting 


C-138-42 




Plug, gas connection 


T-56-10 




Washer, gas connection plug 


C-21-12 




Plate assy, throttle 


C-136-3 


2 


Screw, throttle plate 


C-23-47 




Shaft, throttle 


D-4459 




Bushing, throttle lever 


C-52-3-22 




Jet, compensating 


CT-91-1 


1 


Plug, Bowl Drain 


T-56-23 


2 


Washer, fuel valve and lower plug 


C-142-27 


1 


Gasket, bowl and body 


C-101-2 


1 


Plate, assy, air shutter 


T-43-6 


2 


Washer, air shutter retaining screw 



ALWAYS 

Digitized by ^ 
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T43-6 LOC1CW ASHER (2) 

0 t 

C 52 3 22 JET (!) 

T21S8 NUT (I) 

T36 24 Dasher 0) 

C 101-2 PLATE ASSEMftlY (1) 







CT91 

T 56-23 WASHER (1) 



r 



T15I6-4 SCREW (2) 

TtSI-10 SCREW (1) 

CHO I CLAMP (!) \ T4>8LOOCWA5M» (1) 
~ * \ T22SS NUT (1) 

wS.C!06-2 LEVER (1) 

\n 





TISt-6 SCREW (!) 
SCREW (1) 



C109 2 IRACKET (1) 
C 105 19 SHAFT (1) 

C 142 27 GASKET 0) 
A3 23 IOWL (!) 

T 56-24 WASHER (!) 

C 51-15-21 JET (1) 

T 56-10 WASHER (!) 



T43-103 LOCKWASHER (1) 
C 140-33 IOIT (!) 




H 12677 PUMP TO CARftURETOR UNE (!) 



CARBURETOR— (Continued) 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


T-15B6-4 


2 


Screw, air shutter retaining 


T-21S8 


1 


Nut, clamp screw 


C-110-1 




Clamp, bracket tube 


T-22S8 




Nut 


T-45-8 




Lockwasher, air shutter shaft nut 


T-l-S-8-6 




Screw, swivel 


C-105-19 


i 


Shaft, air shutter 


C-106-2 




Lever, air shutter 


C-109-2 




Bracket, air shutter 


C-140-2 




Screw, bracket assy. 


A-3-23 




Bowl, carburetor fuel 


C-51-15-21 




Jet, main carburetor 


C-138-23 




Plug, gas connection 


T-43-103 




Lockwasher, assy, bolt 


1645 




Gasket, engine to carburetor 


C-140-33 




Bolt, assy. 


118754 


2 


Elbow 


H-12677 


1 


Pump to carburetor copper tubing assy. 


CR-121-8 


2 


Pin, throttle stop 



ALWAYS GIVE MACHINE NUMBER, PART NUMBER, AND DESCRIPTION WHEN ORDERING PARTS. 
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H- 12295 BEARING (1) 
q ( DE-56103 BEARING (1) 




DE-51302 BEARING (1} 



M-11705 CAMSHAFT (1) 

• 113782 KEY (1) 




1309 COLLAR (1) 

1307 RETAINER (1) 



113698 CAPSCREW (3) 

H-11279 GEAR (1) 




1341 LOCKWIRE (1) 






CAMSHAFT ASSEMBLY 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


H-12295 


1 


Bearing, camshaft rear 


DE-56103 


1 


Bearing, camshaft intermediate 


DE-51302 


1 


Bearing, camshaft front 


1307 


1 


Retainer, camshaft gear 


H11279 


1 


Gear, camshaft 


H11705 


1 


Camshaft 


113782 


1 


Woodruff key, camshaft 


1309 


1 


Collar, camshaft thrust 


113698 


3 


Capscrews K* 28 x W 


1341 


1 


Lock wire, camshaft gear 



AL! 

Digitized by 



05 " ^ 



NE NUMBER, FART NUMBER, AND DESCRIPTION WHEN ORDERING PARTS 
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1028 BEARING (1) 




1024 BEARING (2) 



1029 BEARING (1) 



1022 BEARING (1) 



1025 BEARING (2) 



1026 BEARING (1) 
‘1023 BEARING (1) 



1027 BEARING (1) 



DE-56039 CRANKSHAFT (1) 



H I 2086 PULLEY (1) 



KEY (1) 
DE-60179 



113879 



H- 12092 GEAR 




H-11245 JAW (1) 



CRANKSHAFT 



Bud a 
Part No. 


No. 

Rqd. 


Name Description 


1029 


1 


Bearing, crankshaft, rear lower 


1028 


1 


Bearing, crankshaft, rear upper 


1027 


1 


Bearing, crankshaft, lower center 


1026 


1 


Bearing, crankshaft, upper center 


1024 


2 


Bearing, crankshaft, upper intermediate 


1025 


2 


Bearing, crankshaft, lower intermediate 


1022 


pn 


Bearing, crankshaft, front upper 


1023 




Bearing, crankshaft, front lower 


H-12086 




Pulley, crankshaft 


H-11245 




Jaw, crankshaft 


DE-60179 


i[Xi 


Key, x x 2, crankshaft 


DE-56039 


1 1 


Crankshaft 


113879 




Key, crankshaft pulley 


H-12092 


§H 


Gear, crankshaft 



ALWAYS' GIVE MACHINE NUMBER, FART NUMBER. AND DESCRIPTION WHEN ORDERING PARTS. 
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H -12055 CRANK CASE (1] 
103319 LOCKWASHER (1). 
2034 RETAINER SCREW (11 



IDE4870! PLUG (61 



H030) DOWEL (5) 



IH-12288)- JA 

CAP 111 * 1 

H-12289 ^ \ 

OIL STOP (2) 

(1005) CAP (1) 



Buda 
Part No. 



No. 

Rqd. 



Name Description 



H12055 

1656 

5655 

1655 

2034 

DE-4870 

103319 

141065 

1030 

H12675 

DE5476 

1018 

1005 

1004 

DE55139 

HU950 

H12289 

H12288 

1305 

DE4090 

103877 

1083 

1345 

1315 

3230 

103895 

103896 

103875 

H12295 



Crankcase 

Stud, crankcase 

Stud, crankcase 

Stud, crankcase 

Screw, front support retainer 

Plug, oil 

Lockwasher, for oil seal and retainer screw 
Dowel, pin x */£ 

Dowel 

Cap, rear bearing 
Lockwire 
Capscrew, bearing 
Cap, intermediate bearing 
Cap, center bearing 

Tube, oil 

Stop, front fit rear bearing oil (long) 

Stop, front bearing oil (short) 

Cap, front bearing 

Dowel, valve lifter 

Stud, crankcase 

Plug, crankcase oil 

Studs, cylinder block 

Guide, valve 

Guide, valve 

Seat, exhaust valve 

Plug, safety expansion 

Plug, safety expansion (not illustrated) 

Plug, oil 

Bearing, camshaft rear 



NUMBER, PART NUMBER, AND DESCRIPTION WHEN ORDERING PARTS. 
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1656 STUD ll»^ 
X 

5655 STUD (1). 



11655) STUD Ilk 



DE 4090 STUD (8) 



(1004) / 

C^«W J | -» M 

v' DE 55139 TUBE (1 / CAP (11 

DE 5476 LOCKWIRE (5) H11950 

FRONT AND REAR BEARING 
OIL STOP 14) 



103877 PLUG (1) 

\ 



1561 

GASKET <4) 



1305 DOWEL (4) 

141065 DOWEL (21^. 



5 DOWEL (2) ^ 1063 STUD (16) 

1345 GUIDE (4) 

/ 1315 GUIDE (4) 
// 3230 SEAT (4) 

cS'' DE 51302 
BEARING (I) 
y DE 56103 
* / S' BEARING (1 

103895 
f*" PLUG (2) 

^ H 12295 

** 3D BEARING 0) 

„ 1438 GASKET (2) 

1 ik DE 56131 
J UPPER SEAL 11) 

y j 103319 

LOCKWASHER (3) 

L 

' X \ SCREW (3) 

103875 PLUG (2) 
“^DE 56165 FELT (2) 
‘DE 56131 LOWER SEAL 111 



1560 SCREW (3) 



103319 LOCKWASHER (3) 



CYLINDER BLOCK AND CRANKCASE ASSEMBLY 










CYLINDER BLOCK AND CRANKCASE ASSEMBLY 

—Continued 



Bud a 
Part No. 


No. 

Rqd. 


Name Description 


DE-56103 


1 


Bearing, camshaft center 


DE-51302 


1 


Bearing, camshaft front 


1438 


2 


Gasket, rear bearing oil seal 


DE-56131 


2 


Seal, rear bearing oil, upper and lower 


1560 


6 


Capscrew, rear bearing oil seal 


DE-56165 


2 


Felt, rear bearing oil seal 


1561 


4 


Gasket, rear bearing oil seal 



ALWAYS GIVE MACHINE NUMBER. PART NUMBER, AND DESCRIPTION WHEN ORDERING PARTS. 
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103321 IOCKW ASHER (2) 



CYLINDER HEAD ASSEMBLY 



Buds 
Part No. 


No. 

Rqd. 


Name Description 


3061 


1 


Gasket, cylinder 


3034 


1 


Head, cylinder 


CUE-705 


16 


Lockwasher 


103028 


16 


Nut, M r — 20 


1639 


1 


Gasket, outlet pipe 


100134 


2 


Capscrew, %-16-l r 


103321 


2 


Lockwasher, 


DP-407 


1 


Outlet, cylinder head 



Digitized 
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120622 NUT (2) 

114602 WASHER (2) 
f 816806 WASHER (1) 

115607 SCREW (2) 



805579 GREASE CUP (1) 




1869706 CONDENSER (1) 
106497 LOCK WASHER (1) 
115417 SCREW (1) 



3731 ARM (I) 

813046 WASHER (1) 

827234 SPRING (1) 

AP-4781 SWIVEL (1) 

813044 SCREW (1) 

112865 SCREW (1) 



810068 PIN (1) 



/vV 1850155 HOUSING (1) 

(V/ 802818 NUT (1) 



HI 1424 GEAR U) 



-*\\ 



802760 

LOCKWASHER (I) 

■ 

iaiiaia SPACE WASHER- J' . ' 

G!^|as required 



. [811912 
V811912 






^810078 ' SH,M WASHER ~ AS REQUIRED 



3731 ASSEMBLY (CompUto ) 
114991 CAPSCREW (1) 



114991 CAPSCREM 



H-11340 SUPPORT (1) 



100137 CAPSCREW (1) 



103321 LOCKWASHER (1) 



DISTRIBUTOR ASSEMBLY 



Bud a 
Part No. 


No. 

Rqd. 


Name Description 


3884 


1 


Distributor assy. 


120622 


2 


Nut, terminal 


114602 


2 


Washer, terminal nut 


816806 


1 


Washer, insulation 


115607 


2 


Capscrew, breaker plate 


106496 


2 


Lockwasher, breaker plate capscrew 


826476 


2 


Support, cap spring 


816801 


2 


Cap spring, distributor 


1850155 


1 


Housing, distributor 


811912 


12 


Lockwasher 


810074 


12 


Shim washer 


H-11424 


1 


Gear, distributor 


810068 


1 


Pin, gear 


1869706 


1 


Condenser, distributor 


106497 


1 


Lockwasher, distributor condenser capscrew 


115417 


1 


Capscrew distributor condenser 


805579 


1 


Grease cup, distributor shaft 


813046 


1 


Washer, part of 3731 assy. 


827234 


1 


Spring, part of 3731 assy. 


813044 


1 


Screw, part of 3731 assy. 


AP-4781 


1 


Swivel 


112865 


1 


Screw 


114991 


1 


Capscrew 



(continued on next page) 
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821033 BUSHING (1) 
1837832 WASHER (2> 
820991 BUSHING (1) 
820988 BUSHING (1) 
821033 WASHER (1) 
820987 SCREW (1) 



1839047 SHAFT (1) 

Cr 



TJt* — 1884615 SPRING (2) 
818794 CAM (1) 

821596 WEIGHT (2) 

eA 






816774 ROTOR (1) 
816784 SCREW (1) 
813238 LEVER (1) 

1847341 CONTACT POINT (1) 
826474 PLATE (1) 



811124 WASHER (2) 
-811912 WASHER (1) 



DISTRIBUTOR ASSEMBLY— (Continued) 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


100137 


1 


Capscrew %-16-lJ^ 


1835536 


1 


Cap, distributor 


816774 


1 


Rotor, distributor 


816784 


1 


Capscrew, adjusting 


813238 


1 


Lever, breaker 


1847341 


1 


Contact point, distributor 


826474 


1 


Plate, breaker 


1884615 


2 


Spring, weight 


818794 


1 


Cam, distributor 


811124 


2 


Lock washer, weight 


821596 


2 


Weights, distributor 


1839047 


1 


Shaft, distributor 


811912 


1 


Lockwasher, shaft 


820987 


1 


Capscrew, terminal 


821033 


2 


Washer, terminal capscrew 


820988 


1 


Bushing 


820991 


1 


Bushing 


1837832 


2 


Lockwasher, stud 


802760 


1 


Lockwasher 


802818 


1 


Nut 


3731 


1 


Arm assembly distributor 


H-11340 


1 


Support adjustable arm 


103321 


1 


Lockwasher 



Digitized t? 



A 
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103883 PLUG (1) 

P’Q 







-C-2963 WASHER (1) 
rC - 2674 NUT (1) 
C-2283 COTTER (1) 



B108157 HUB (1) 
^C-2815 BEARING (2) 




4614 GASKET (1) 
LC-2961 RETAINER (1) 
— C-2962 SPRING (1) 
103323 WASHER (i) 




1618 ADJUSTING SCREW 
ASSEMBLY (1) 




>4 

L 



103323 WASHER (1) 
106973 CAPSCREW (4) 
103320 WASHER (4) 



2605 FAN BLADE ASSEMBLY (1) 



FAN ASSEMBLY 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


H-12101 


1 


Fan assembly (not illustrated) 


2605 


1 


Fan blade assy. 


B-108157 


1 


Hub, fan 


103883 


1 


Oil plug, fan 


1622 


1 


Spindle 


122403 


1 


Nut, fan spindle 


103326 


1 


Lockwasher, fan spindle 


1620 


1 


Lockwasher, fan spindle clamp (rear) 


1628 


1 


Lockwasher, fan spindle clamp (front) 


C-4832 


1 


Wire, fan spindle oil retain cork 


C-3159 


1 


Retainer, fan spindle oil retain cork 


C-3158 


1 


Cork, fan spindle 


C-3157 


1 


Washer, fan spindle cork retainer 


C-3837 


1 


Gasket, fan spindle bearing 


1617 


1 


Bracket, fan 


103026 


3 


Nut, fan bracket 


103321 


3 


Lockwasher, fan bracket 


106973 


-mm 


Capscrew, fan blade 


103320 


;f3 


Lockwasher, fan blade Yt 


4614 


H 


Gasket, fan blade 


1618 


19 


Screw, assy, fan adjusting 


103323 


2 


Lockwasher, fan adjusting Yf 


C-2815 


2 


Bearing, fan hub 


C-2961 


mm 


Retainer, fan hub bearing 


C-2962 


ti 


Spring, fan hub bearing 


C-2963 


m§ 


Washer, fan hub bearing 


C-2674 


■ft 


Nut, fan spindle 


C-2283 


1ft 


Cotter, fan spindle 


DE-55926 


11 


Belt, fan 
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H 11803 FLYWHEEL (1) 





H12111 BOLT (5) 
106500 LOCKWASHER (5) 
103323 LOCKW ASHER (4). 
2074 CAPSCREW (4)-*' <3 ^ 
CUE 763 NUT (5)' 



H-12046 HOUSING (1) 



1079 COVER (1) 
100121 CAPSCREW 



V, 



103320 LOCKWASHER (2) 
1054 DOWEL BOLT (2) 



1078 PLATE (1) 



103320 LOCKWASHER (2) 
106973 CAPSCREW (2) 



1151 GEAR (1) 
103323 LOCKWASHER (2) 
NUT (2) 



FLYWHEEL AND FLYWHEEL ASSEMBLY 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


1054 




Dowel bolt, flywheel housing 


100121 




Capscrew, 


103320 




Lockwasher 


1079 




Cover, flywheel housing 


H-12046 




Housing, flywheel 


103323 


6 


Lockwasher Yi 


103028 


2 


Nut, H-20 


1151 


1 


Gear, flywheel 


H-11803 


1 


Flywheel 


106973 


2 


Capscrew %-18 xl^' 


2074 




Capscrew H * 1 W 


H-12111 




Bolt 


106500 




Lockwasher 


CUB-763 




Nut, W 


1078 


SB 


Plate 



ALWAYS GIVE MACHINE MUMIER, PART NUMBER, AND DESCRIPTION WHIN ORDERING PARTS. 
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FRONT SUPPORT AND CRANK 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


AP-6468 


1 


Bracket, starting crank guide 


100147 


4 


Capscrews ^ie-14-1 Vi 


103322 


4 


Lockwasher 


117063 


4 


Nuts, /Ye-14 


AP-6075 


1 


Support front engine 


AP-3068 


2 


Shim, front engine support 


114774 


2 


Nut, Cylinder front support 


100159 


2 


Capscrew %-13-lW 


103323 


2 


Lockwasher Y£ 


H-12237 


1 


Starting crank 


1112 


1 


Pin, starting crank 
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1521578 PIN (1) 

| 1523622 ARM (1) 

r- 1522046 SPRING (1) 
1522198 BODY (1) 



106327 SCREW (2) 
ISE-149 GASKET (1) 
103320 LOCKSCREWS 

( 2 ) 





1521708 LINK (1) 

1522264 SPRING (1) 

/ 1522199 DIAPHRAGM (1) 

_/ j- 1521 471 PLATE (1) 

" 856374 SCREW 



CD- 



1521472 GASKET (1) 
r ^»H- 11530 ADAPTER (1) 
856270 SPRING (2) 
856125 SEAT (1) 
1521636 COVER (1 
PA-74 ELBOW (1) 

3813 GASKET (1) 
855064 LOCKWASHER 
855493 SCREW (6) — 




(3i 

855279 VALVES 



( 2 ) 



<Tr 



1521612 SCREW (1) 
1521473 RETAINER (1) 
852197 GASKET (1) 
1521479 SCREEN (1) 
1521480 GASKET (1) 
1521475 CAP (1) 
1521476 GASKET (1) 
1537148 SCREW (1) 



l 



FUEL PUMP 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


H-12170 


1 


Fuel pump assembly 


1521578 


1 


Pin, fuel pump rocker arm 


1522046 


1 


Spring, fuel pump rocker arm 


1522198 


1 


Body, fuel pump 


1521708 


1 


Link fuel pump 


1522264 


1 


Spring, diaphragm 


1522199 


1 


Diaphragm, fuel pump 


1523622 


1 


Arm, fuel pump rocker 


1521471 


1 


Plate, fuel pump stop 


1521472 


1 


Gasket, fuel pump stop plate 


855279 


2 


Valves, fuel pump 


856374 


3 


Screw, fuel pump valve plate 


856125 


1 


Seat, fuel pump inlet valve 


856270 


2 


Spring, fuel pump valve 


1521636 


1 


Cover, fuel pump 


1537148 


1 


Screw, fuel pump cover 


1521612 




Screw, fuel pump drain 


852197 




Gasket, fuel pump drain screw 


1521479 




Screen, fuel pump drain 


1521480 




Gasket, fuel pump cover 


1521475 




Cap, fuel pump 


1521476 




Gasket, fuel pump cap 


855493 




Screw, fuel pump cover 


855064 




Lockwasher, fuel pump cap screw 


1521473 




Retainer, fuel pump valve 


1521288 




Washer, fuel pump rocker (not illustrated) 


H-11530 


i 


Adapter, fuel pump 


3813 




Gasket, fuel pump 


103320 




Lockwasher $<« 


106327 




Capscrews x l 3 ^ 


l-SE-149 


1 


Gasket, adapter fuel pump 


PA-74 


1 


Elbow, fuel pump to carburetor 
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REGULATOR 



GENERATOR 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


H-12175 


1 


Generator 


DR-5864 


1 


Voltage regulator 


817216 


1 


Commutator end frame and pin assembly 


809644 


2 


Brush spring, 3rd and Ground 


809658 


1 


Brush spring, insulated main 


806915 


1 


Nut, shaft 


804000 


1 


Lockwasher, shaft nut 


H-12117 


1 


Pulley, generator shaft 


817224 


1 


Collar, generator shaft 


1838678 


1 


Drive end frame 


809945 


1 


Washer, drive end frame 


903203 


1 


Ball bearing, drive end 


1855702 


1 


Plate, drive end 


1855701 


- i 


Gasket, drive end 


802731 


3 


Washer, drive end 


1866970 


3 


Screw, drive end 


819104 


1 


Plate, felt washer retainer 


124545 


1 


Key, woodruff drive end 


817807 


1 


Armature, generator 


1873937 


1 


Lead, (F terminal) 


1850025 


1 


Lead, (A terminal) 


815018 


2 


Bolt (Through) 


108579 


2 


Washer, (Through bolt) 


132900 


2 


Screw, control mounting 


138479 


2 


Washer, control mounting screw 


1856056 


2 


Washer, control mounting screw, plain 


1872638 


1 


Band, generator cover 


132923 


1 


Screw, generator cover band 


103088 


1 


Nut, generator cover band 


809961 


1 


Washer, generator shaft 
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817314 PIN (2) 
817313 PIN (2) 
812016 PIN (2) 
812015 PIN '2) 






* 



819362 LEAD (1) 

106497 WASHER (2) 
135616 SCREW (2) 



6 . 



815839 

810226 

811553 

106495 

115903 

813554 

106496 

122159 



809062 DOWEL (11 
I -.1865 182 END PLUG 



END FRAME ONLY (1) 
HOLDER (4) 

BRUSH (4) 

WASHER (4) 

SCREW (4) 

LEAD (2) 

WASHER (2) 

SCREW (2) 



0 ) 



GENERATOR— (Continued) 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


1862803 


3 


Screw, brush attaching 


106495 


3 


Washer, brush attaching screw 


809551 


3 


Washer, brush attaching screw plain 


809642 


3 


Holder, brush 


820517 


3 


Brush, generator 


809698 


1 


Plate, generator brush 


1880635 


1 


Oiler 


106497 


1 


Washer, third brush plate screw 


141543 


1 


Screw, third brush plate 


809062 


1 


Dowel, commutator end 


809614 


1 


Pin, commutator end 


809824 


1 


Washer, commutator end pin 


809688 


1 


Lead, brush ground 


141540 


2 


Screw, brush ground lead 


802730 


2 


Washer, brush ground lead screw 


817532 


1 


Clamp, third brush 


812016 


1 


Pin and insulation 


812015 


1 


Stop pin and insulation 


817313 


1 


Pin, brush holder hinge 


817314 


1 


Stop pin brush holder 


812823 


1 


Bushing, commutator end 


817220 


1 


Gasket, end cover 


804076 


1 


Wick 


820524 


1 


Plate, commutator end 


106496 


1 


Washer, commutator end plate 


1888975 


1 


Screw, commutator end plate 


814978 


1 


Coil field 


1863510 


1 


Coil, field 


828675 


2 


Screw, pole shoe 


813496 


2 


Pole, shoe 


1858749 


1 


Stud, terminal 


1858753 


2 


Washer, terminal stud 


1858752 


2 


Washer, stud plain 


802757 


4 


Washer, terminal stud 


121743 


4 


Nut, stud 
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138479 WASHER (2> 
132900 SCREW (2)- 
819104 PLATE (1) 
1866970 SCREW (3) 
802731 WASHER (3) 
1855701 CASKET (1) 
1855702 PLATE (1) 
1838678 DRIVE END FRAME (1) 

I 



0 .» 



I 



* 



817224 COLLAR (1) 

1 H-12117 PULLEY (1) 

-804000 LOCKWASHER (1) 
-806915 SHAFT NUT (1) 





1856056 WASHER (2) 
DR-5864 REGULATOR (1) 
1872638 BAND (1) 

132923 SCREW (1) 

103088 NUT (1) 

817216 ASSEMBLY (1) 

815018 BOLT (2) 




ARMATURE (1) 

124545 KEY (1) 

903203 BALL BEARING (1) 

809961 WASHER (1) 

809945 WASHER (1) 



Y 

108579 WASHER (2) 
1873937 LEAD (1) 
1850025 LEAD (1) 



— 1862803 SCREW (3) 
106495 WASHER (3) 

— 809551 WASHER (3) 

K 809644 SPRING (2) 
809658 SPRING (1) 
809642 HOLDER (3) 









r 







809698 PLATE (1) 
1- 820517 BRUSH (3) 
I 141540 SCREW (2) 

*- 802730 WASHER (2) 

1 817532 CLAMP (1) 

809688 LEAD (1) 

809824 WASHER (1) 
809614 PIN (1) 

809062 DOWEL (1) 




1880635 OILER (1) 
106497 WASHER (1) 
141543 SCREW (1) 



c 



> 



* 



812016 PIN AND INSULATION 
812015 STOP PIN AND 
INSULATOR (1) 

817313 PIN (1) 

817314 STOP PIN (1) 



1888975 SCREW (1) 
L 106496 WASHER (1) 
-820524 PLATE (1) 

- 817220 GASKET (1) 
-804076 WICK (1) 
-812823 BUSHING (1) 

( 1 ) 



(continued on next page ) 
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r: 

4 
/ 

j: 

5 
I 




100121 CAPSCREW (2) 

103320 LOCKWASHER (2) 

1 1 06330 CAPSCREW (2) 

j, 103321 LOCKWASHER (2) 
^H-12148 BRACKET (1) 



FRAME PART OF 817216 



828675 SCREW (2) 



813496 POLE SHOE (2) 



1858754 STUD AND LEAD 
ASSEMBLY (1) 



H- 11 345 BRACE (1) 
'—106324 SCREW (1) 

103320 LOCKWASHER (1) 



814978 COIL (1) 

1863510 COIL (1) 
1858749 STUD (1) 
1858753 WASHER (2) 
1858752 WASHER (2) 
.802757 WASHER (4) 
‘121743 NUT (4) 



GEN ER ATOR— ( Continued ) 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


1858754 


1 


Stud, head assembly 


H11345 


1 


Brace, generator bracket to fan bracket 


106324 


1 


Capscrew 


103320 


3 


Lockwasher 54* 


H12148 


1 


Bracket, generator 


106330 


2 


Capscrew %-16- 


103321 


2 


Lockwasher %* 


100121 


2 


Capscrew 




809658 BRUSH SPRING 
INSULATED MAIN (1) 



817216 COMMUTATOR END FRAME 
AND PIN ASSEMBLY (11 



809644 BRUSH SPRING (3rd 
AND GROUND) (2) 
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H-11925 GOVERNOR (1) 




120703 HALF UNION (1) 



GOVERNOR 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


H-11925 


1 


Governor, assembly (includes gear) 


C-5950 


2 


Pin, governor weight 


G-4449 


2 


Weights, governor 


A-1938 


1 


Spider, governor 


X-540 


6 


Lockwasher, #10 


X- 723 


2 


Capscrew 10-32-34' 


G-6026 


1 


Yoke, governor 


X-339 


1 


Bearing, governor thrust 


G-4206 


1 


Sleeve, governor thrust 


X-328 


2 


Bearing, governor 


G-3804 


2 


Lockwasher 


G-5210 


2 


Lockwasher, governor oil retaining 


G-3040 


2 


Retainer, governor bearing 


X-246 


2 


Nut, W 


X-74 


1 


Pin, governor tapered 


X-824 


4 


Capscrew, 10-24 x 


G-4203 


1 


Bracket, Governor adjusting screw bracket 


G-3494 


2 


Ring, governor snap 


G-6905 


1 


Shaft, governor 


G-3947 


1 


Link, governor spring eye 


G-3168 


1 


Bushing, governor drive shaft 


G-4626 


1 


Body, governor 


G-4208 


1 


Shaft, governor lever 


SN-278 


1 


Spring, governor 


G-4202 


1 


Lever, governor two speed 


G-4305 


1 


Lever, governor throttle 


X-463 


1 


Lockwasher, Yi 


X-557 


1 


Capscrew, K-28-J^' 


H-11906 


1 


Rod, governor throttle 
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X74 PIN (1) 

G3040 RETAINER (1) — - - -- X246 NUT < 2 ) 

G5210 WASHER (\) 1 r 04203 BRACKET (1) 

I 

G3804 WASHER (1) . 



/ 

X540 LOCKWASHER 

( 2 ) 



C5950 PIN (1) 
G4449 WEIGHT (1| 

J 



X328 BEARING (1) 
G3494 RING (1) 
G6905 SHAFT (1) 
X540 WASHER (2) 






X723 SCREW 



G6026 YOKE (1) 



X339 BEARING (I) 



A 1938 SPIDER (1) 

; 















G5950 PIN (1) 



r C-411 JOINT (2) 
r 121801 WASHER (2) 
120614 NUTS (3) 



G3494 RING (1) - 

X328 BEARING (1} 

- G4206 SLEEVE (1) 1 

. G4449 WEIGHT (1) 

G3804 WASHER (1) — 

G5210 WASHER (1) — 



G3CU0 RETAINER (11 
G4202 2 SPEED LEVER (lj 
X463 WASHER (I) 



*r o 

X557 SCREW (1) 
HI 1906 ROD (1) 
♦ 




HI 1901 LINK ASSEMBIY (2) 



-y 

R C, 
* 



X824 SCREW (2)J 

G3947 LINK (1) 

G3168 BUSHING (1) 



«| 



d. 



G4626 BODY (1) 
G4208 SHAFT (1) - 

r 

X540 LOCKWASHER 
I (?) 



*\ 



X824 &REW (2) 
SN-278 SPRING (1) 



» m — J 



G4305 LEVER (1) 

♦ 



GOVERNOR— (Continued) 



Bud a 
Part No. 


No. 

Rqd. 


Name Description 


H-11901 


2 


Link, assembly 


C-411 


2 


Joint, governor throttle ball 


120614 


3 


Nut, governor throttle rod ball joint #10 x 32 


121801 


2 


Lockwasher, governor throttle rod ball joint #10 


1811 


mm 


Gasket, governor 


X-425 


■1 


Cotter Pin % x ^ 


X-763 


H 


Nut, governor spider shaft 


2810 


n 


Gear, governor shaft 


X-461 




Key, governor shaft gear 


G-4200 




Cap, governor 


0-4209 


■I 


Gasket, governor cap 


X-310 


mm 


Bearing, governor shaft 


G-4159 


1 


Spring, governor shaft 


X-935 


mm 


Pin, governor spider to shaft }/% x % 


G-4205 


■■ 


Shaft, governor spider 


103320 


n 


Lockwasher 


100121 


Bl 


Capscrews %-18 


4776 


Bl 


Elbow, governor oil line 


3863 


■ft 


Oil line, governor 


120703 


■1 


Half union, oil line 


X-454 


lift: 


Welch plug 


G-3494 


2 


Ring, snap 


SN-266 


1 


Spring, bumper 


G-5113 


KM 


Screw, bumper 


X-217 


■■ 


Nut 
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1811 GASKET (1) 
X425 COTTER (1) 



X763 NUT (1) 

2810 GEAR (1) 

f X441 KEY (1) 





103320 IOCKW ASHER (4) 
100121 CAPSCREW (4) 
G4209 GASKET (1) 

X310 BEARING ()) 




SPRING (1) 



^X935 PIN (1) 
G4205 SHAFT 



0 ) 



X454 WELCH PLUG (1) 
SN-266 SPRING (1) 



G-3494 RING (2) 




G-5113 SCREW 

4 

♦ 

X217 NUT (1) 



0 ) 
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Name Description 



No. 

Rqd. 



Buda 
Part No. 



103339 

103319 

100109 

103321 

100133 

102634 

103320 

AP-6278 

106324 

AP-6852 

AP-6570 

100002 

AP-6071 
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Lockwasher, Hood flat 
Lock washer, }4* 
Capscrew, hood 
Lockwasher, 

Capscrew, */% 

Nut, sill 

Lockwasher, sill nut 
Sill, side door 
Capscrew 
Hood top 
Rear panel 

Capscrews, hood $4-18 x 
Side doors 



HOOD, SIDE DOORS, SILL AND REAR PANEL 



11033391 FLATWASHER (51 



(1033191 LOCKWASHER (5) 



1,033391 \ 1 1000021 CAPSC. (5) 

1100(091 CAPSC. (5) FLATWASHER (5)\ / 



// / (AP 6852) HOOD TOP (1) \ 

vr t - x 






/• C — uooi33^ i 



■r. I 1 

\ I 103339 
FLAT 

i (washer 

i 1 14) 



/ m 






1SJ1S&? 



f (AP-6071) 
SIDE DOOR (2) 



(AP-6570) REAR PANEL (1) 



•SSsSr 



(AP-6278) SIDE DOOR SUL (2) 



(106324) CAPSC. (4) 











131410 ACORN NUT (1) 
103453 GASKET (1) 
DE-4134 LOCKSCREW (1) 
1452 SHAFT (1) 

103720 PIN (1) 




H-11335 GEAR (1) 
3430 BUSHING (1) 
3432 WASHER (1) 
1458 LOCKSCREW (1) 

l 



IDLER GEAR ASSEMBLY 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


H- 1 1336 


D 


Gear, Idler 


1452 


m 


Shaft, Idler Gear 


103720 


in 


Pin, Idler gear shaft 


3432 


l 


Thrust washer, idler gear 


1458 


l 


Lockscrew, idler gear thrust washer 


DE-4134 


l 


Lockscrew, idler gear shaft 


131410 


l 


Acorn nut, 


105453 


l 


Gasket, 


3430 


l 


Bushing, idler gear 
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IGNITION ACCESSORIES 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


AP-4713 


1 


Choke cohtrol 


DP-2101 


1 


Throttle control 


DE-55574 


1 


OD x 24 oil line 


DP-594 


1 


Gauge, water temperature 


AP-4712 


1 


Spark, control 


AP-6876 


1 


Cable, magnetic switch to starter 


AP-6877 


1 


Cable, magnetic switch to ammeter 


AP-6879 


1 


Cable, ammeter to ignition switch 


AP-6880 


1 


Cable, ammeter to coil 


AP-6881 


1 


Cable, ammeter to volt regulator 


AP-6878 


1 


Cable, starter button to ignition switch 


AP-6882 


1 


Cable, ignition switch to coil 


AP-6297 


1 


Magnetic switch 


114378 


2 


Nut, magnetic switch 


103319 


2 


Lockwasher, magnetic switch K 


106319 


2 


Capscrew, magnetic switch J4*-20 x 


AP-3883 




Oil gauge 


103091 




Nut, oil gauge and ammeter 


106495 




Lockwasher, oil gauge and ammeter 


153005 




Capscrew, oil gauge 


AP-3696 




Push button 


AP-6592 




Ammeter 


3998 




Ignition switch and key 


100698 


3 


Capscrews, ammeter 


1710 


2 


Clips, cable 


AP-6014 


1 


Spacer, cable tube 


3716 


1 


Cable, tube 


100121 


2 


Capscrew, cable tube % r -18 x 


103340 


2 


Lockwasher, cable tube 


3729 


H 


Tie ring, cable 


3735 


'll 


Ignition cable assembly 


H-11629 




Spark plug 


105453 


■■ 


Washer, spark plug 
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AP-6880 CABLE (1) 



AP-6876 CABLE (1) 

! 

DP2101 
THROTTLE 
CONTROL (1) 
AP-4713 CHOKE 
CONTROL (1) 



AP-6882 CABLE (1) 

DE- 55574 5/16'ODx24' OIL LINE (1) 



AP-6881 CABLE (1) 

AP-4712 SPARK CONTROL U) 




106319 CAPSCREW (21 
103319 LOCKWASNER (2) 
AP-6297 MAGNETIC SWITCH(l l 

AP-3883 OIL GAUGE (1) 



103091 NUT (3) 

153005 CAPSCREW (3) 
106495 LOCKWASNER (3) 



AP-6879 CABLE (if 

AP- 3696 PUSH BUTTON (if 
\\ 3998 IGNITION SWITCH AND KEY (1) 

AP 6592 AMMETER (1) 

103091 NUT (3) 

\ 106495 LOCKWASHER (3) 

100698 CAPSCREW (3) 



I 



(1710) CLIPS (2) 

I 



(AP 6014) SPACER (1)-*- 



1 




(1001211 CAPSC. (2) 
(103340) LOCKWASHER (2) 
(3716) CABLE TUBE (1) 




3735 IGNITION CABLE ASSEMBLY (II 
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1317 GASKET (2) 



3316 GASKET (l) 




103341 WASHER (8) 114547 NUT (8) PA-399 2' 90* ELBOW (1) 



INTAKE AND EXHAUST MANIFOLD ASSEMBLY 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


1317 


2 


Gasket, exhaust port 


3316 


1 


Gasket, intake and exhaust 


H-11376 


1 


Manifold, intake and exhaust 


114547 


8 


Nut, 5^-24 


103341 


8 


Lockwasher 


AP-6335 


1 


Muffler pipe nipple 


PA-399 


1 


Elbow 2 * -90° 


103865 


1 


Plug, pipe sq. hd. 
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J 





100121 CAPSCREW (2) 



J 



OIL FILLER AND BREATHER 



Bud a 
Part No. 


No. 

Rqd. 


Name Description 


DE-51170 


1 


Breather, oil filler assy. 


H-12050 


1 


Filler pipe, oil 


DE-1169 


1 


Gasket, oil filler pipe 


100121 


2 


Capscrew $£-18 x 1 


103320 


2 


Lock washer % 


106827 


1 


Set screw 


117060 


1 


Nut, 



I 
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3551 GASKET (1) 




©— • 103321 IOCKWASHER (2) 



l 

& 

u- 



3717 CAPSCREWS (3) 
105451 GASKET (3) 

5733 CAPSCREWS (2) 



FILTER PAD AND COVER 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


H-12306 


1 


Cover, oil filter 


3551 


1 


Gasket, oil filter cover 


3717 


3 


Capscrews, (slotted) oil filter cover 


' 5733 


2 


Capscrews, (regular) oil filter cover 


103321 


2 


Lockwashers, 


105451 


3 


Gasket, copper asbestos 



T- JCUS-32-34 (ASSEMBLY! VALVE 11) 



H-12645 OIL PRESSURE 
LINE ASSEMBLY (1) 



1-6 



- CUS 21 COVER (1) 



-CUS 



jCUS-41 LOCKNUT (1) 



24 CAP (1) W 



*7 



76 FL TUBING 0 ) 



- DE-56119 CARTRIDGE (1) 



CU-22-23 BODY (1) 



H- 12647 RETURN LINE ASSEMBLY (I) 

r* 




105605 NUT (2) 

CU-35 BRACKET (2) Cu ^ PLUG (1) 



105412 ELBOW (3) 



ALWAYS 
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MC-14276 BRACKET (1) 



117062 NUT (4) 



110730 LOCKWASH !R (8) 



H-11676 FILTER (1) 



100133 CAPSCREW (4) 

^4 




117061 NUT (2) 

112723 LOCKWASHER (2) 
tl^MC-12952 BRACE (1) 

% 

1755 COIL (1) 



103343 WASHER (2) 



100121 CAPSCREW (2) 



OIL FILTER. IGNITION COIL. FILTER OIL LINE 
AND BRACKET ASSEMBLY 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


MC-14276 




Bracket, oil filter and coil 


117062 




Nut. %' 


110730 




Lock washer 


100133 




Capscrew, %-16-J^ 


MC-12952 




Brace, oil filter bracket 


112723 


2 


Lockwasher % 


117061 


2 


Nut. %, 


103343 


2 


Lockwasher, plain 


100121 


2 


Capscrew 


1755 


1 


Ignition coil 


H-11676 


1 


CHI filter 


JCUS-32-34 




Valve assy, oil filter 


CUS-21 


B 


Cover, oil filter 


JCUS-41 


11 


Locknut, cover 


CUS-24 


H 


Cap, oil filter 


DE-56119 


1 


Cartridge, oil filter 


CU-22-23 


l 


Body, oil filter 


CU-35 


2 


Bracket, oil filter body 


CU-29 


1 


Plug, oil filter body oil 


105412 


3 


Elbow, y%TL x A brass 


H-1264S 


1 


Oil pressure line assy. 


H-12647 


1 


Oil pressure return line assy. 


76-FL 


1 


Tubing, y 9 x */f 6 


109751 


2 


Capscrews, 


105605 


2 


Nut, 



At 
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H- 12029 GAUGE (1) 



106320 CAPSCREW (1) 
103319 LOCKWASHER (3) 




O 





H- 12000 BRACKET (1) 
2525 CAPSCREW (2) 



— H- 12035 ADAPTER (1) 



DE-3284 SCREEN ASSEMBLY H) 



1526 GASKET (1) 
108636 COTTER (1) 

- > 



OIL PAN, FLOAT SCREEN AND GAUGE 



Bud a 
Part No. 


No. 

Rqd. 


Name Description 


3531 


1 


Pan, oil 


H-12178 


1 


Plug, oil pan drain 


106330 


18 


Capscrew 16-J^ 


103321 


18 


Lockwasher 


3539 


2 


Gasket, oil pan side 


1540 




Gasket, oil pan front 


1541 




Gasket, oil pan rear 


DE-3284 




Screen assembly 


H-12000 


1 


Bracket, oil screen 


1526 


1 


Gasket, oil screen bracket 


2525 


2 


Capscrew, x 1}^ 


106320 


1 


Capscrew, ]/i x 


103319 


3 


Lockwasher 


H-12029 




Gauge, oil level 


H-12035 




Adaptor 


108636 


mm 


Cotter, oil float 



ALWAYS/© i?E 4ACHI 

Digitized by V iU 






PART NUMBER. AND DESCRIPTION WHEN ORDERIN© PARTS. 

Page 4*7 UNIVERSITY OF CALIFORNIA 










3531 PAN -1 H- 12178 PLUG (1) 




) 



ALWAYS GIVE MACHINE NUMBER, PART NUMBER, AND DESCRIPTION WHEN ORDERING PARTS 
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1535 PIN (1) 

106319 CAPSCREWS (6) 

.114604 LOCKWASHER (6) 

-5877 COVER (1) 

1509 SHAFT (1) 

1508 GASKET (1) 




1510 SHAFT (I) 



5879 GEAR (1) 
INCLUDING BUSHING 



5880 GEAR (1) 

INCLUDING BUSHING 
5876 BODY (1) 

H-11141 PLUG (1) 

105453 GASKET (2) 
1547 DOWEL (2) 

Wsf 



2516 CAPSCREWS (4) 

108579 LOCKWASHER (4) 

1546 GASKET (1) 




OIL PUMP 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


5875 


1 


Oil pump assembly (not illustrated) 


1535 


1 


Pin, camshaft drive 


106319 


6 


Capscrews 34 *- 20 x 


114604 


6 


Lockwasher 34 


5877 


Kf 


Cover, oil pump body 


1509 


MM 


Shaft, oil pump drive 


1510 


1 


Shaft, oil pump idler 


1508 


1 


Gasket, oil pump body 


5880 


1 


Gear, oil pump idler (includes bushings) 


5879 


1 


Gear, oil pump drive (includes bushings) 


5876 


1 


Body, oil pump 


H11141 


1 


Plug, welch 


2516 


■I 


Capscrews % x V 


1C8579 


fl 


Lockwasher 


105453 


WBk 


Gasket, copper 


1547 




Dowel, oil pump body 


1546 


Kf 


Gasket, oil pump body to crankcase 



ALWAYS^GIVE MACHINE NUMBER, PART NUMBER, AND DESCRIPTION WHEN ORDERING PARTS 
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3208 RING (4) 
4508 RING (8) 



H-11389 CAP (1) — 

DE-40318 SEAT (1) — <=> 

3545 SPRING (1) _ 

DE-40317 SLEEVE (1) 

104924 BALL (1) 

1530 GASKET (1) _ 

1261 BOLT (8) 

1255 NUT |8) 

103374 COTTER (8) — *“ 




-H I 1561 RING (4) 




OIL RELIEF VALVE PISTON AND CONNECTING 

ROD ASSEMBLY 



OIL RELIEF VALVE ASSEMBLY 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


H-11389 


1 


Cap, oil pressure relief valve 


DE-40318 


1 


Seat, oil pressure relief valve 


3545 


1 


Spring, oil pressure relief valve 


DE-40317 


1 


Sleeve, oil pressure relief valve 


104924 


1 


Ball, oil pressure relief valve 


1530 


1 


Gasket, oil pressure relief valve 






PISTONS ASSEMBLY 


H-11561 


4 


Piston ring, top 


4508 


8 


Piston ring, 2nd. and 3rd. 


3208 


4 


Piston ring, bottom 


3363-P 


4 


Assembly, piston pin and spring 


1225 


4 


Pin, piston 


RSE-155 


8 


Spring, piston pin 






CONNECTING ROD ASSEMBLY 


1267 


4 


Connecting rod assembly 


1253 


4 


Bushing 


1261 


8 


Bolt, connecting rod 


1255 


8 


Nut, 


103374 


8 


Cotter x r 



ALWAYS GIVE MACHINE NUMRER, PART NUMIER, AND DESCRIPTION WHEN ORDERING PARTS. 
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4590A CAP (1) 

AP-6276 CORE AND TANK (1) 

AP-6079 ASSEMBLY (1) 

AP-6081 CLAMPS 141 



RO 1951 SHELL (1) 





DE-4755 THERMOSTAT (1) 
AP-2259 HOSE (2) 



AP-6081 CLAMPS 12) 



\ 




117060 NUT (6) 



103319 LOCKWASHER (6)' 



’f 



AP-5709 HOSE (I)' 



117064 NUT (2)— 

103323 LOCKWASHER (2) 

AP 3138 PAD (2) 

114355 CAPSCREW (6) 






RADIATOR AND THERMOSTAT 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


AP-6079 


1 


Radiator assembly 


DE-4755 


1 


Thermostat 


AP-2259 


2 


Hose, radiator 


AP-6081 


6 


Clamp, radiator hose 


AP-5709 




Hose, radiator, bottom 


AP-6276 




Core and tank, radiator 


4590A 




Cap, radiator 


RD-1951- 




Shell, radiator 


- 117060 


6 


Nut, radiator shell to core 


103319 


6 


Lock washers 


114355 


6 


Capscrew, radiator shell to core Y* x 


AP-3138 


2 


Pad, radiator 


117064 


2 


Nut, radiator bottom Yi 


103323 


2 


Lockwashers, radiator bottom nut 



alwa; 
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815839 COMMUTATOR END FRAME AND PIN ASSEMBLY (1) 



STARTING MOTOR 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


2734 


1 


Starting motor 


124546 


1 


Key, woodruff 


811559 


2 


Support 


805057 


2 


Lock washer 


1850810 


1 


Screw 


1850811 


1 


Screw 


1841543 


1 


Housing, motor drive 


103322 


3 


Lockwashers, 7 /fo* 


100147 


3 


Capscrews, 


1849774 


1 


Washer, space .626 x l'/fe * $6* 


809815 


1 


Washer, space .626 x 1 Vie 


833602 


1 


Washer, space .563 x x V6 


1887893 


1 


Assembly, Bendix gear and shaft 


1850812 


1 


Spring, motor 


1848530 


1 


Sleeve, motor 


818002 


1 


Armature, starting motor 


833602 


1 


Space washer 


815839 


1 


Commutator end frame and pin assembly 


817114 


1 


Cover band 


809053 


2 


Through bolt 


103319 


2 


Lockwasher, through bolt 


1880642 


1 . 


Oiler 


802691 


1 


Wick 


810601 


4 


Shoe pole 


828675 


4 


Screw, pole shoe 


810627 


1 


Coil, upper field 


810626 


1 


Coil, lower field 



(continued on next page) 
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810627 COIL (1) 





826938 

U 810626 
810601 
828675 



STUD (1) J 
COIL (1) 
SHOE (4) 
SCREW (4) 




809051 WASHER (1) 
805258 NUT (1) 



110730 WASHER (2) 
134566 NUT (1) 




STARTING MOTOR— (Continued) 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


826938 


1 


Stud, terminal 


1861076 


2 


Washer, insulator OD) 


809051 


1 


Washer, insulator (% OD) 


110730 


2 


Lockwasher 


805258 


1 


Nut, ( 5 /& thick) 


134566 


1 


Nut, (K thick) 


809062 


1 


Dowel pin 


1865182 


1 


End plug 


813521 


4 


Spring 


810226 


4 


Holder 


811553 


4 


Brush 


106495 


4 


Washer 


115903 


4 


Screw 


813554 


2 


Lead, ground 


122159 


2 


Screw, ground lead 


106496 


2 


Lockwasher, ground lead screw 


819362 


1 


Lead, brush and field connector 


135616 


2 


Screw, brush and field connector lead 


106497 


2 


Lockwasher, brush and field connector field screw 


817313 


2 


Pin, brush holder hinge 


817314 


2 


Pin, brush holder stop 


812016 


2 


Pin, brush holder hinge 


812015 


2 


Pin, brush holder stop 



ALWAYS give machine number, part number, and description when ordering parts. 
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124544 KEY (1) 
811559 SUPPORT (2) 
805057 LOCKWASHER (2) 
1850810 SCREW (1) . 
1850811 SCREW (1) 



1 . 










833602 WASHER (1) 



I 818002 ARMATURE (1) 

1848530 SLEEVE (1) 

1850812 SPRING (1) 




* 



1887893 GEAR AND SHAFT 
ASSEMBLY (1) 

1849774 WASHER (I) 

809815 WASHER (1) 

833602 WASHER (1) 

103322 LOCKWASHER (3) 

100147 CAPSCREW (3) 

1841543 HOUSING (1) 



138479 

132900 



WASHER (2y 
SCREW (2)-- 



819104 PLATE (1) 
1866970 SCREW (3) 
802731 WASHER (3) - 
1855701 GASKET (1) 
1855702 PLATE (1) 
1838678 DRIVE END FRAME (1) 



t 



817224 COLLAR (1) 

H- 12117 PULLEY (1) 
-804000 LOCKWASHER (1) 
. 806915 SHAFT NUT (1) 



1856056 WASHER (2) 

DR-5864 REGULATOR (1) 

1872638 BAND (1) 

j— 132923 SCREW (1) 

Jr- 103088 NUT (1) 

M 817216 ASSEMBLY (1) 

815018 BOLT (?) 




817807 ARMATURE (1) 
124545 KEY (1) 

903203 BAIL BEARING (1) 

809961 WASHER (1) 

809945 WASHER (1) 



108579 WASHER (2) 
1873937 LEAD (1) 
1850025 LEAD (1) 



ALWAYS GIVE MACHINE NUMBER, PART NUMBER, AND DESCRIPTION WHEN ORDERING PARTS. 
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H- 11722 GASKET (1) 

H- 11719 HOUSING (1) 
H- 11 363 SPRING (1) 

.H 11720 BUTTON (1) 
H- 11276 GASKET (1) 



H I 1275 COVER (1) 

138577 LOCKWASHER (1) 
H-11721 NUT (1) 

103321 LOCKWASHER (17) 
106330 CAPSCREW (9) 
100135 CAPSCREW (3) 



32 CAPSCREWS (4) 
^ PA-1 1 7 SEAL (1) 



H- 11 332 SUPPORT (1) 
r 3040 STUD (2) - 

H- 11373 GASKET (1) 



| 102635 NUTS 
1054 DOWEL (2) 

L 1050 LOCKWASHER 



106974 CAPSCREW (5) 
103028 NUT (2) 



103323 LOCKWASHER (2) J 



( 12 ) 



TIMING GEAR HOUSING AND COVER 



Bud a 
Part No. 


No. 

Rqd. 


Name Description 


H-11275 


1 


Cover, front end 


103321 


17 


Lockwasher, */% 


106330 


9 


Capscrew, J^j-16 x %’ 


100135 


3 


Capscrew, %-16 x 


106974 


5 


Capscrew, %-16 x 


102635 


12 


Nuts, X 16 


PA-117 


1 


Seal, front cover oil 


137332 


4 


Capscrew, J^-13 xl' flat head 


1050 


4 


Lockwasher, Yt Shakeproof 


H-11332 


1 


Support, cylinder front 


3040 


2 


Stud, cylinder support 


H-11373 


1 


Gasket, cylinder support 


1054 


2 


Dowel, front support 


103323 


2 


Lockwasher, 


103028 


2 


Nut, x 20 


H-11721 


1 


Nut, water pump shaft thrust bearing 


H-11722 


1 


Gasket, water pump shaft thrust bearing 


H-11719 


1 


Housing, water pump shaft thrust bearing 


H-11363 


1 


Spring, water pump shaft thrust bearing 


H-11720 


1 


Button, water pump shaft thrust bearing 


H-11276 


1 


Gasket, front end cover 


138577 


1 


Lockwasher, \}/% 



ALW, 
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2065 NUT (4) 



103321 LOCKWASHER (4) 
100138 CAPSCREW (4) 

1357 STUD (4) 



HI 1371 BAFFLE PLATE (1) 
j H 11730 BRACKET 12)- 

2313 SCREW (8) 



h 



1304 NUT (8) 



H-11731 VALVE LIFTER (81 



H11372 BAFFLE-PLATE (II 



3033 GASKET (1) 



1359 GASKET (4) 



3070 VALVE COVER PLATE (I) 



VALVE BRACKET AND COVER ASSEMBLY 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


3312 


4 


Valve, exhaust 


1310 


4 


Valve, inlet 


H12280 


8 prs. 


Retainer, valve 


1345 


4 


Guide, valve 


1315 


4 


Guide, valve 


H11805 


8 


Seat, upper valve 


3230 


4 


Seat valve 


H12329 


8 


Spring, valve 


HI 1807 


8 


Seat, lower valve 


H1305 


4 


Dowel, valve lifter bracket 


H-11730 


2 


Bracket, valve lifter 


100138 


4 


Capscrew %-16 x 


103321 


4 


Lockwasher % 


H11731 


8 


Lifter valve 


1304 


8 


Nut, valve lifter adj. screw check 


2313 


8 


Screw, valve lifter adj. 


H11371 


1 


Baffle plate, valve chamber 


H11372 


1 


Baffle plate, valve chamber 


3070 


1 


Cover, valve chamber 


3033 


1 


Gasket, valve chamber cover 


1359 


4 


Gasket, copper asbestos 


2065 


4 


Nut, valve chamber cover 


1357 


4 


Stud, valve cover plate 
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LOCKWASHER GASKET 

103321-2 1645-1 

CAP SCREW 

106331-2 ^ ^ Y 

L CLAMP 

AP6081-2 



CONNECTION 

H11366-1 



WATER PUMP ASSEMBLY 
H11749-1 




GASKET 

GE-144-1 



CAP SCREW 
106330-1 






WATER PUMP CONNECTION 
. H11566-1 



LOCKWASHER 
103341-1 




LOCKWASHER 

103341-1 



WATER PUMP 



Buda 
Part No. 


No. 

Rqd. 


Name Description 


H-11749 


1 


Water pump assembly (gear not included) 


H-11366 


1 


Connection water pump to cylinder 


1645 


1 


Gasket, water pump to cylinder connection 


106331 


2 


Capscrew, water pump to cylinder 


103321 


2 


Lockwasher, water pump to cylinder capscrew 


CUE-824 


1 


Hose, water pump connection 


AP-6081 


2 


Clamp, water pump connection 


H-11566 


1 


Connection, water pump inlet 


GE-144 


1 


Gasket, water pump inlet 


106330 


1 


Capscrew, water pump inlet 


103341 


2 


Lockwasher, water pump inlet 


100139 


1 


Capscrew, water pump inlet 


H-12560 


2 


Water pump seal assembly (includes 6 items marked with*) 


♦H-11602 


2 


Snap wire, water pump retainer 


•H-11599 


2 


Spring, water pump seal 


♦H-11601 


2 


Ring, water pump seal 


•H-11598 


2 


Guide, water pump seal spring 


•H-11600 


2 


Seal, water pump flexible 


*H-11603 


2 


Washer, water pump seal 


H-11591 


1 


Impeller, water pump 


103730 


1 


Pin, water pump impeller 


103906 


1 


Key, water pump drive 


H-11596 


1 


Washer, water pump thrust 
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H-l 1598 SPRING GUIDE (2) 
H-11601 CLAMP RING (2 
H- 11 599 SEAL SPRING (2 

H-l 2560 SEAL ASSEMBLY 
H- 103730 PIN (1) 

H- 11591 IMPELLER 



H-l 1602 SNAP WIRE (2) 



H-l 1605 PACKING (1) 



114998 OIL CUP (1) 
H-11595 BUSHING (1) 



H-l 1603 WASHER (2) H-11593 GEAR (1) 102635 NUT (3) 

H-l 1600 SEAL (2)\ 103906 KEY (1) \ \ H-11604 WIRE (1) 

100135 CAPSCREW (3) 
1288 GASKET (1) 




H-l 1589 BODY (1) 

-103895 PLUG (1) 




103321 WASHER (31 
H-l 1750 SLEEVE (1) 

H-l 1773 SEAL (1) 

H-11751 PLATE (1) 
H-11597 GASKET (1) 

103025 NUT (4) 

115308 WASHER (4) 

ASE 126 STUO (4) 

H-l 1281 DISTRIBUTOR (1) 
103583 DOWEL (1) 

H-l 1175 DRAINCOCK (1) 



WATER PUMP— (Continued) 






H-11593 


1 


Gear, water pump 


H-11604 


1 


Wire, water pump drive gear snap 


114998 


1 


Oil cup, water pump body 


H-11595 


1 


Bushing, water pump body 


H-l 1589 


1 


Body, water pump 


103895 


1 


Plug, water pump body expansion 


H-l 1605 


1 


Packing, water pump body wool 


H-11750 


1 


Sleeve, water pump drive bearing 


H-11773 


1 


Seal, water pump drive oil 


H-11935 


1 


Shaft, water pump drive 


H-11281 


1 


Distributor, cylinder water 


103583 


1 


Dowel, cylinder water 


H-11751 


1 


Plate, water pump seal 


H-11597 


1 


Gasket, water pump body to drive 


115308 


4 


Washer, water pump body to drive 


103025 


4 


Nut, water pump body to drive 


ASE-126 


4 


Stud, water pump body to drive 


H-11175 


1 


Drain cock cylinder water 


H-l 1 288 


1 


Gasket, water pump flange 


100135 


3 


Capscrew, water pump to cover 


103321 


3 


Lockwashers, water pump to cover 


102635 


3 


Nut, water pump to cover 
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Part Nun 
Rl-11 




Rl-12 



Rl-19 

Rl-20 

Rl-32 

Rl-33 

Rl-36 

Rl-67 

Rl-74 

Rl-81 



Rl-101 

Rl-102 



Page No. Lbs. 
No. Req. Each 



DteWr 




18 .8 



10 .2 



Unit 

Price 


Part Number 


Page 

No. 


No. 

Req. 


Lbs. 

Each 




Rl-103 


410 


2 


.2 




Rl-104 


363 


1 


.2 




Rl-107 


379 










394 










402 


8 


.2 




Rl-108 


416 


1 


.2 




Rl-110 


379 


2 


.2 




Rl-114 


416 


1 


.2 




Rl-124 


363 










364 






.12 




383 










393 










398 










401 










410 










414 










425 










430 










432 


355 


.4 




Rl-125 


389 










393 










399 










400 










413 










430 


33 


.4 




Rl-126 


393 










400 


3 


.4 




Rl-127 


392 










399 










430 










431 


13 


.4 


.14 


Rl-128 


393 


3 


.4 


.04 


Rl-129 


397 










398 


2 


.4 


.25 


Rl-131 


394 


2 


.4 


.01 


Rl-132 


394 






.01 




403 


6 


.4 


.03 


Rl-133 


389 






.07 




393 


6 


.4 


.08 


Rl-136 


411 


2 


.4 




Rl-137 


385 


2 


.4 




Rl-138 


386 


2 


.4 




Rl-146 


391 










435 


66 


.5 


.09 


Rl-147 


403 










435 


5 


.5 


.02 


Rl-148 


435 


18 


.5 




Rl-160 


387 


4 


.8 




Rl-164 


386 


2 


.8 


.02 


Rl-165 


386 


di few 


.8 
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Unit 

Price 

.10 

.10 

.12 



.13 

.02 

.02 

.02 

.04 

.04 

.04 

.05 

.05 

.08 
.08 
.08 
.08 
.08 
.09 
.08 
.05 
.02 
.03 
.04 
. 14 
.01 

.02 

.05 

.06 

.08 

.10 

11 

. 13 

. 14 
.34 
.40 
.46 
.20 
.31 
3.85 
.10 
.15 
.06 
.09 

.10 



.10 

.11 
.11 
. 12 



.16 

.16 

. 17 




Lbs. 

Each 

.4 
.8 
. 1 
. 1 

1 

. 1 

.2 
.2 
.2 
.7 
1.0 
1.2 
.1 
.2 
.2 
2 6 
4.4 



.1 

.1 

.1 

.1 

.4 

.1 

.2 

1.5 

2.3 

.7 



Unit 

Price 

. 18 
.39 
.04 
.01 

.03 

.05 

.06 

.06 

.05 

.26 

.25 

.29 

.04 

.05 

05 

96 

82 

00 

00 



.00 

.00 

.00 

.00 

.00 



.00 

.00 

.00 

.01 

.01 

.01 

.01 

.06 



.06 

11 



.09 

.08 

.09 

.09 

.09 

.35 

.56 

.42 
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Part Number 
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Page 

No. 


No. 

Req. 


Lbs. 

Each 

! 


Unit 

Price 


Part Number 


Page 

No. 


No. 

Req. 


Lbs. 

Each 


Unit 

Price 


Rl-748 


434 


8 


1 


.02 


Rl-1011 


394 








Rl-787 


398 


4 




01 




401 


4 




.05 


Rl-789 


406 


2 




01 


Rl-1012 


378 








Rl-792 


397 










379 


3 




.05 




399 








Rl-1014 


401 


4 




.03 




416 


6 


2 


.03 


Rl-1016 


379 


2 




.09 


Rl-794 


363 


1 


.4 


05 


Rl-1022 


378 


1 




.08 


Rl-801 


394 








Rl-1024 


378 


1 




.04 




406 


9 


1 


.01 


Rl-1029 


393 


4 




.10 


R 1-803 


400 








Rl-1032 


378 


1 


.1 


.16 




415 








Rl-1033 


378 


2 


.1 


.09 




416 


6 


2 


03 


Rl-1087 


425 


1 


.1 


.05 


Rl-804 


427 


10 


2 


.05 


Rl-1088 


401 


2 


.1 


.05 


Rl-812 


388 


56 


2 


02 


Rl-1089 


393 


2 


.2 


.06 


R1 826 


364 








Rl-1092 


364 


1 


.7 


.72 




392 


2 


2 


32 


Rl-1108 


425 


1 


.8 


.48 


Rl-830 


418 


2 




00 


Rl-1114 


425 


2 


.1 


.07 


Rl-866 


386 


4 


.1 


.02 


Rl-1116 


401 


2 


.1 


.05 


Rl-871 


364 


1 


.4 


.05 


Rl-1161 


430 








Rl-884 


401 


2 


3.1 


2.20 




431 








R 1-892 


397 










434 


16 


.1 


.03 




406 


52 




.01 


Rl-1162 


385 








Rl-897 


425 


1 


1.7 


1.78 




388 








Rl-905 


401 


2 


2.2 


1.60 | 




435 


71 


.2 


.04 


Rl-911 


393 


1 


12.9 


5.21 


Rl-1168 


393 








R 1-930 


402 


2 




.03 




394 


7 


.1 


.01 


Rl-932 


394 


1 




.03 


Rl-1170 


411 








Rl-933 


381 










416 


5 




.01 




383 








Rl-1172 


426 


2 




.03 




395 








Rl-1179 


376 










397 










406 


3 




.00 




398 


12 




.03 


Rl-1183 


427 


6 


.1 


.02 


Rl-934 


394 


1 




.03 


T-l-S-8-10 


439 


2 




.05 


Rl-935 


379 








T-l-S-8-6 


440 


1 




.05 




381 








X- 1-500 


373 


1 




.04 




393 


10 




.03 


X- 1-600 


375 


6 




.04 


Rl-940 


380 








X-l-1000 


375 


5 




.06 




393 








X-2-600 


373 


2 




.08 




403 


6 


.1 


.04 


A-3-23 


440 


1 




3.50 


Rl-942 


380 








C-3-23 


380 


1 


.0 


.03 




393 








B-3-149 


397 










403 










399 










431 


8 


.1 


.04 




400 








Rl-943 


379 


1 


.1 


.05 




416 


8 


.5 


.36 


Rl-944 


379 


1 


.1 


.05 


A-3-172 


388 


28 


.8 


.18 


R 1-948 


378 








C-3-202 


421 


12 


2.6 


1.56 




411 








A-3-224 


393 


1 


.1 


.40 




415 


4 


.1 


.07 


C-3-265 


393 


1 


3.6 


.45 


Rl-949 


383 








X-3-302 


373 


1 




.02 




386 








G-3-395W 


397 


2 


9.2 


6.45 




408 








X-3-500 


373 










413 










375 


5 




.02 




426 


15 


.1 


.06 


X-3-600 


371 








Rl-950 


378 










373 










383 










375 


24 




.02 




386 








C-3-656W 


427 


2 


2.3 


2.34 




408 








D-3-887 


378 


1 


9.0 


10.80 




426 








A-3-897 


394 


1 


.6 


1.18 




428 


18 


.1 


.07 


0-3-932 


394 


2 


.3 


.73 


Rl-951 


386 


2 


.2 


.09 


T-3-932 


398 


2 


.4 


.65 


Rl-970 


376 


2 


.1 


.18 


P-3-938 


381 


1 


.5 


.70 


Rl-976 


413 


2 


.3 


.10 


E-3-941 


378 


1 


.6 


1.08 


Rl-989 


408 








J-3-941 


379 


3 


2.1 


1.74 




430 


2 


.1 


.09 


M-3-941 


383 


2 


.7 


1.14 


Rl-990 


414 


3 


.1 


.06 


Q-3-941 


379 


1 


.9 


1.38 


Rl-991 


414 


1 


.1 


.07 


U-3-941 


379 


1 


2.3 


1.26 


Rl-1009 


394 


2 




.05 


B-3-944 


411 


1 


1.8 


2.08 
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No. 
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Part Number 


Page 
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No. 

Req, 


Lbs. 

Each 


Unit 

Price 


G-3-945 


430 


1 


.8 


1.04 


BH-6-64C 


361 


1 


21.6 


15.36 


E-3-946 


413 


1 


5.5 


3.83 


KK-6-64C 


360 








K-3-947 


426 


3 


2.8 


1.65 




423 


2 


9.8 


7.35 


F-3-948 


386 


2 


1.2 


1.53 


A-6-83 


417 


2 


.5 


.25 


G-3-948 


386 


2 


3.5 


1.98 


B-6-83 


417 


2 


.4 


.25 


H-3-948 


426 


1 


.9 


.87 


E-6-83 


417 


124 


2.3 


1.25 


B-3-949 


386 


2 


2.8 


1.62 


A-6-91 


361 








F-3-949 


385 


2 


2.0 


1.56 




424 


64 


1.3 


.81 


X-3-1000 


375 


5 




.04 


B-6-91 


361 








A-3-1001 


378 


1 


9.6 


17.88 




424 


64 


.9 


.54 


B-3-1001 


378 


1 


15.6 


31.02 


C-6-91 


361 








A-3-1002 


381 


2 


.9 


1.13 




424 


4 


1.1 


.90 


A-3-1003W 


381 


1 


1.9 


5.50 


GG-6-91C 


361 








K-3-1003W 


395 


1 


3.2 


5.67 




424 


4 


35.7 


18.18 


3-1007-A 


383 


2 


46.5 


39.00 


A-6-116 


361 








A-3-1007 


406 


1 


.1 


.06 




424 


171 




.61 


C-3-1007 


406 


1 


.1 


.06 


B-6-116 


361 








A-3-1008WR 


406 


2 


3.6 


3.88 




424 


171 


.7 


.43 


F-3-1008 


406 


2 


.4 


.89 


C-6-116 


361 








A-3-1010 


406 


2 


1.3 


.97 




424 


3 


.8 


1.13 


A-3-1011 


406 


2 


.2 


.54 


N-6-116C 


424 


1 


10.8 


5.32 


B-3-1011 


406 


2 


.1 


.18 


DY-6-116C 


424 


1 


115.2 


57.37 


C-3-1011 


406 


2 


.1 


.15 


FG-6-116C 


361 


1 


139.9 


69.53 


C1-3-1057W 


397 


2 


.8 


.60 


C-6-140C 


432 


84 


3.2 


.85 


D-3-1057W 


398 


6 


.3 


.33 


F-6-146C 


432 


2 


25.3 


8.76 


A-3-1077 


379 


1 


.7 


2.40 


BC-6-146C 


432 


2 


323.4 


112.42 


E-3-1131 


376 


1 


.1 


.08 


X-7-601 


373 


2 




.11 


C-3-1137M 


421 


2 


1.8 


1.01 


X-7-610 


375 


3 




.11 


X-4-306 


373 


2 




.02 


X-7-613 


375 


2 




.11 


C-R-6-8A 


417 


62 




.35 


X-7-616 


375 


1 




.15 


C-L-6-8A 


417 


62 




.35 


A-8-11 


416 


2 


5.4 


1.38 


X-6-18 


370 


4 




.08 


G-8-52 


380 


3 


.8 


1.99 


B-6-25W 


432 


82 


5.3 


2.08 


G-8-54 


410 








A-6-51 


425 


32 


.1 


.09 




411 








B-6-51 


425 


32 


.1 


.09 




430 


6 




1.69 


AO-6-51R 


425 


1 


8.8 


3.24 


P-8-55 


380 


2 




1.44 


A-6-58 


360 








Bl-8-57 


381 


1 


.8 


1.68 




361 








P-8-72 


415 


1 




2.52 




423 


252 


.2 


.13 


A-8-75 


379 


1 




1.62 


B-6-58 


360 








C-8-75 


409 


4 




1.26 




361 








H-8-75 


378 










423 


252 


.1 


.14 




383 


6 


1.1 


1.05 


C-6-58 


360 








M-8-75 


379 


1 


1.0 


1.10 




361 








0-8-75 


383 


2 




1.98 




423 


7 


.2 


.47 


AA-8-92 


386 


2 




2.70 


AA-6-58C 


360 








EE-8-94 


427 


2 




2.52 




423 


2 


3.8 


3.79 


JJ 8 94 


386 


4 




2.70 


JK-6-58C 


361 


1 


39.9 


36.68 


B-8-95 


430 


2 




2.01 


KK-6-58C 


360 








C-8-95 


411 


1 




3.12 




423 


2 


5.1 


5.06 


G 8-95 


411 


1 




1.19 


XX-6-58C 


360 








BB-8-95 


385 


2 




2.70 




423 


2 


6.8 


6.12 


CC-8-95 


385 


2 


1.1 


1.69 


A-6-64 


360 








FF-8-95 


387 


4 




2.88 




361 








MM-8-115 


428 


4 




5.47 




423 


215 


.3 


.27 


X-8-251 


373 


1 




.03 


A-6-64C 


423 


56 


15.0 


11.10 


X-8-509 


375 


8 




.05 


B-6-64 


360 








X-8-600 


371 










361 










373 










423 


215 


.3 


.19 




375 


10 




.08 


B-6-64C 


423 


56 


15.0 


11.10 


X-8-602 


375 


2 




.08 


C-6-64 


360 








X-8-606 


375 


6 




.06 




361 








X-12-601 


373 


2 




.04 




423 


9 


.3 


.61 


X-12-1201 


375 


1 




.06 


AH-6-64C 


360 








X-12-1202 


375 


1 




.20 




423 


4 


15.1 


11.10 


13-192-A 


393 


1 


4.3 


6.36 


BA-6-64C 


360 








E-13-192 


393 


2 


.9 


.06 




423 


2 


20.0 


14.23 


F-13-192 


393 


5 


.2 


.06 
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No. 


Lbs. 


Unit 




Page 


No. 


Lbs. 


Unit 
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No. 


Req. 


Each 
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Part Number 


No. 


Req. 


Each 


Price 


X-13-206 


375 


2 




.02 


H- 17-30 


394 








13-213-C 


414 


2 


19.6 


7.98 




397 








13-213-H 


378 


2 


21.0 


6.84 




401 








13-213-J 


379 


1 


20.9 


6.95 




402 


5 


.1 


.09 


13-214-G 


383 


2 


22.9 


7.10 


N-17-30 


401 


2 


.1 


.11 


13-216-D 


413 


2 


30.8 


8.47 


U-17-30 


363 


1 


.1 


.09 


X-14-800 


373 


3 




.06 


A-17-32 


363 


1 


.1 


. 10 


T-15-B-6-4 


440 


2 




.05 


B-17-32 


403 


2 


.1 


.10 


P-17-9 


411 








E-17-32 


393 


1 


.1 


.12 




430 


4 


.3 


.06 


H-17-32 


403 


1 


.1 


.15 


AA-17-9 


381 


1 


.2 


.08 


AA-17-32 


379 


1 


.1 


.15 


AD- 17-9 


411 


2 


.3 


.06 


AF-17-32 


380 


1 


.1 


.12 


AQ-17-9 


388 


28 


.3 


.06 


E-17-33 


383 


1 


. 2 


.18 


BE- 17-9 


379 


2 


.3 


.03 


K-17-33 


408 


1 


.1 


. 19 


CS-17-9 


416 


1 


.3 


.06 


S-17-33 


414 


1 


.1 


.20 


JI-17-9 


385 


6 


.8 


.08 


X-17-33 


413 


2 


.1 


.20 


KI-17-9 


387 


8 


.3 


.06 


Z- 17-33 


393 


1 


.2 


.16 


OC-17-9 


385 


6 


.1 


.06 


AG- 17-33 


378 


1 


.1 


.15 


00-17-9 


381 


2 


.2 


.06 


AH- 17-33 


414 


1 


.1 


.18 


B-17-10 


400 


1 


.1 


.11 


AM-17-33 


378 


1 


.1 


.15 


E-17-10 


421 


2 


.1 


.10 


AT- 17-33 


383 


2 


.1 


.24 


AG-17-10 


416 


1 


.1 


. 10 


AY 17-33 


393 


1 


.4 


.22 


AQ-17-10 


430 


2 


.1 


.12 


GG-17 33 


413 


2 


.1 


.13 


XX-17-11 


400 


1 


.1 


.12 


HH- 17-33 


408 


2 


.1 


.15 


K-17-14 


393 


9 


.1 


.18 


PP- 17-33 


378 


2 


.1 


.14 


C-17-23 


398 








ZZ- 17-33 


383 


2 


.1 


.18 




399 


3 


.2 


.06 


1-17-34 


427 


1 


.2 


.32 


D-17-23 


416 


1 


.2 


.07 


M- 17-34 1 


426 


2 


.1 


.29 


F-17-23 


399 


1 


.1 


.06 


W- 17-34 


386 


4 


.5 


.15 


H-17-23 


416 


1 


.2 


.07 


Y- 17-34 


386 


4 


.1 


.18 


0-17-23 


395 


1 


.3 


.06 


HH-17-34 


428 


4 


.6 


.32 


P-17-23 


401 


2 


.2 


.08 


C- 17-43 


386 








Z-17-23 


399 


1 


.1 


.06 




392 








CX-17-23 


411 


1 


.2 


.07 




426 


7 


.1 


.11 


CZ-17-23 


397 


4 


.2 


.08 


D- 17-43 


379 








DC-17-23 


395 


1 


.1 


.06 




381 


2 


.2 


.04 


KK-17-23 


395 


1 


.1 


.08 


E-17-43 


378 








UU-17-23 


400 


2 


.1 


.08 




383 


4 


.2 


.04 


A-17-24 


430 


2 


1.6 


.52 


F- 17-43 


385 


4 


.1 


.07 


K-17-24 


408 


2 


.5 


.12 


1-17-43 


408 


2 


.1 


.07 


M-17-24 


387 


4 


.5 


.12 


J-17-43 


379 








AZ-17-24 


397 


2 


.3 


.34 




381 


5 


.1 


.08 


BB-17-24 


411 


2 


3.2 


.52 


N-17-43 


379 


1 


.5 


.18 


BK-17-24 


394 


2 


.3 


.16 


X- 17-43 


392 


1 


.2 


.09 


BU-17-24 


426 


4 


.7 


.24 


Y- 17-43 


393 


1 


.1 


.07 


AY-17-25 


425 


1 


.2 


.17 


Z- 17-43 


413 


2 


.2 


.07 


EC-17-25 


381 


1 


.6 


.25 


AF- 17-43 


379 








FY-17-25 


398 


6 


.1 


.20 




392 


3 


.2 


.07 


FZ- 17-25 


397 


2 


.1 


.20 


BB- 17-43 


392 


4 


.2 


.05 


GG-17-25 


397 


1 


1.2 


.53 


CT- 17-43 


392 


1 


.4 


.14 


NN-17-25 


421 


2 


.7 


.44 


CU- 17-43 


392 


1 


.6 


.04 


C-17-26 


402 


2 


.1 


.17 


WW- 17-43 


411 


1 


.1 


.05 


P-17-26 


425 


1 


.1 


.18 


D-17-45 


364 


1 


.3 


.30 


AA-17-26 


395 


1 


.1 


.09 


F-17-51 


427 


2 




.02 


BU-17-26 


421 


4 


.1 


.03 


P-17-51 


415 


1 




.02 


DA- 17-26 




2 




.14 


D- 17-63 


393 


1 


.5 


.81 


FH-17-26 




1 


.1 


.10 


A-17-65 


393 


1 


.2 


.10 


A-17-27 




2 


.2 


.12 


N-17-71 


383 


2 


.3 


.06 


V-17-27 




1 


.3 


.29 


A-17-75 


379 


1 




.27 


FF-17-27 




2 


.8 


.24 


D- 17-92 


378 


1 


.4 


.99 


M-17-28 


414 


4 


.3 


.06 


C-17-102 


387 


4 


2.6 


1.50 


C-17-30 


381 






C-17-103 

GG-17-106 


428 

379 


2 

1 


.7 

.1 


1.10 

.36 




397 




.1 


.08 


ZZ-17-106 


379 


1 


.4 


.30 




398 


6 


P-17-108 


381 


2 


.1 


.34 


E- 17-30 


394 








A-17-110 


383 


6 


.5 


.06 


^ 


401 


4 ^ 


.1 


.09 


A-17-111 


385 


38 


.1 


.06 
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NUMERICAL LISTING OF PARTS (Continu'd) 



Part Number 


Page 

No. 


RSI 


Lbs. 

Each 




Part Number 


Page 

No. 


m 


Lbs. 

Each 


Unit 

Price 


KK-17-111 


385 


4 




.06 


CU-29 


466 


i 




.25 


C-17-121 


431 


4 


H 


.05 


JCUS-32-34 


466 


i 




1.50 


B-17-123 


392 


2 


■t 


.07 


CU-35 


466 


2 


.8 


.30 


J-17-125 


364 


1 


IBB 


.23 


A-38-17 


390 


82 


.8 


.30 


GG-17-125 


364 


1 


■2 


.40 


C-38-39-22 


439 


1 




1.60 


M-17-126 


363 


1 


n 


.28 


U-38-67 


402 




2.4 


1.45 


A-17-136 


383 


1 


4.1 


.79 


A-38-186W 


413 


1 


540.0 


188.10 


B-17-136 


383 


1 


3.9 


.70 


F-38-187 


413 


1 


10.5 


5.50 


Q-17-139 


397 


2 


.3 


.06 


H-38-187 


413 


1 


10 8 


4.25 


S-17-139 


397 


2 


.3 


.06 


J-38-187W 


413 


6 


5.5 


1.47 


W-17-139 


397 


2 


.1 


.06 


A-R-38-189 


413 


2 


6.3 


3.81 


WW-17-139 


397 


2 


.1 


.06 


A-L-38-189 


413 


2 


6.3 


3.81 


D-17-164 


428 


2 


1.3 


1.90 


B-R-38-189 


413 


6 


6.0 


3.69 


A-17-176 


376 


1 


.1 


.27 


B-L-38-189 


413 


6 


6.0 


3.69 


F-17-202W 


364 


1 


1.1 


1 43 


C-R-38-189 


413 


2 


3.0 


1.98 


C-18-49 


393 


2 


. 1 


.84 


C-L-38-189 


413 


2 


3.0 


1.98 


E- 18-68 


393 


1 


11.8 


10 05 


A-38-192 


403 


1 


12.0 


3.75 


A-18-232 


381 


1 


2.3 


6.75 


F-38-192 


402 


1 


8.5 


2.85 


B-18-232 


381 


1 


4.8 


8.28 


J-38-192W 


403 


2 


3.8 


3.50 


C 18-232 


381 


1 


7.8 


8.25 


A-38-193 


409 


1 


36.7 


7.10 


A- 18- 233 


381 


1 


10 8 


10 98 


C-38-194 


414 


1 


25.9 




B-18-233 


381 


1 


14 8 


12.24 


E-38-198W 


411 


1 


15 4 




C-18-233 


381 


1 


19 9 


14.85 


F-38-198W 


411 


1 


6 5 




A-18-234 


378 


1 


53.4 


58 80 


A-38-199 


401 


1 


15.0 


4.00 


C-18-244W 


381 


1 


10 2 


25.83 


C1R-38-199 


401 


1 


2.5 


.38 


A-18-245W 


380 


1 


43 0 


52 85 


EL-38- 199W 


401 


1 


3. 


1.02 


A-19-51 


427 


4 


1.5 


60 


Ml-38-207 


420 


2 


1.4 


22 


B-19 51 


427 


2 


.8 


1.50 


B-38-212WE 


416 


1 


1.5 


3.20 


A-19-103 


427 


2 


1 


.06 


C-38-212W 


416 


1 


7.0 


1.82 


A-19-105 


427 


2 


.1 


.27 


E1-38-212W 


416 


1 


2.5 


2.13 


A-19-106 


427 


4 


.5 


2 22 


F 38-2 12 WE 


414 


1 


6.4 


4.25 


B-19-106 


427 


2 


.5 


2 22 


H-38-212W 


416 


1 


1.3 


1.32 


19-203-D 


426 


1 


145.6 


115.20 


N2-38-213 


416 


1 


.7 


1 38 


A-19-212 


415 


2 


.5 


.90 


Q-38-230 


404 


1 


.0 


.07 


B-19-250 


416 


1 


5 4 


13 86 


Dl-38-237 


421 


4 


4.3 


68 


F-19-41 1 


425 


1 


1.2 


3 55 


Cl-38-239 


421 


1 


5.0 


12 33 


19-474-0 


380 


1 


15.0 


1125 


Dl-38-239 


421 


1 


14.5 


2 25 


19-475-A 


394 


1 


3.6 


7 58 


Sl-38-239 


421 


2 


12.0 


2.40 


B-19-498 


379 


2 


114 


34 31 


C-38-245 


410 


2 


9 


.34 


C- 19-498 


393 


1 


6.2 


10.44 


D-38-245 


410 


2 


.5 


29 


T-19-543 


378 


1 


8.5 


9 31 


E-38-245 


410 


1 


.5 


.29 


Q-19-558 


378 


1 


35.6 


12.06 


Gl-38-245 


410 


1 


3.8 


1.38 


19-601-X 


414 


1 


24 8 


15.20 


H-38-245W 


410 


1 


14.5 


2 99 


19-656-A 


385 


2 


64 5 


54.27 


B-38-265W 


407 


1 


6.0 


1 20 


19-662-B 


411 


1 


26.0 


27.90 


A-38-283 


408 


1 


49.8 


15.10 


A-19-674 


415 


2 


1.1 


.48 


38- 284- A 


417 


1 


357.0 


495.97 


E-19-674 


415 


2 


. 1 


.06 


A-38-284 


418 


1 


213.2 


14433 


F-19-674 


415 


2 


. 1 


.06 


B-38-284 


417 


31 


5.2 


.81 


G-19-674W 


415 


2 


2.5 


7.62 


C-38-284 


418 


31 


2.4 


38 


19-675A2 


414 


1 


75 6 


69.12 


D-R 38-284 


417 


31 


.6 


.15 


C-19-680WM 


383 


2 


17.1 


17 88 


D-L-38-284 


417 


31 


6 


.15 


A-19-689 


378 


1 


4 6 


7.98 


E-38-284 


417 


62 


.4 


.06 


A- 19-699 WMR 


415 


1 


keb 


41.34 


F-R-38 284R 


417 


1 


178.5 


101.00 


A-19-725 


363 


1 


mtm 


12.18 


F-L-38-284R 


417 


1 


178.5 


101.00 


A-19-816W 


413 


1 


14.3 


14.00 


E 38-285 


419 


2 


12 5 


1.94 


CUS-21 


466 


1 




1.00 


F-38-285 


419 


2 


5.7 


.88 


T-21-S-8 


440 


1 




.05 


G-38-285 


419 


2 


m&i 


1.15 


C-21-12 


439 


1 




.85 


Hl-38-285 


419 


2 


Uj 


.63 


T-22-S-8 


440 


1 




.05 


J-38-285 


419 


2 


7.8 


1.22 


CU-22-23 


466 


1 


2.0 


6.00 


B1L 38-286 


419 


1 


73.0 


11.35 


C-23-47 


439 


1 




.60 


B1R-38-286 


419 


1 


73 0 


11.35 


CUS-24 


466 


1 




1.00 


A-38-287 


409 


1 


31.4 


7.13 


K-24-42 


411 


2 


.2 


.42 


B-38-288W 


421 


2 


3.8 


2.90 


G-24-85 


385 


4 


.4 


.29 


E-38-288W 


421 


2 


12.5 


3.75 


25-46-A 


432 


41 


28.5 


6.00 


F-38-288W 


421 


2 


6.5 


1.13 


HH-26-F 


432 


166 


.5 


.27 


G-38-288 


421 


2 


3.5 


.54 


CR-28-28 


439 


1 




.40 


JCUS-41 


466 


1 




.10 
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NUMERICAL LISTING OF PARTS (Continu'd) 



Part Number 


Page 

No. 


No. 

Req. 


Lbs. 

Each 


Unit 

Price 


Part Number 


Page 

No. 


No. 

Req. 


Lbs. 

Eacb 


Unit 

Price 


M-42-43 


437 


2 


9.5 


1.55 


C-54-14-12 


439 






.60 


N-42-43 


437 


1 


36.4 


4.02 


T-56-10 


439 






.05 


G-42-47 


399 


1 


.3 


.20 


T-56-23 


439 






.05 


H-42-47 


395 








T-56-24 


439 






.05 




397 


3 


.1 


.06 


A-60 


365 


1 




7.10 


E-42-76 


411 


1 


5.2 


1.68 


A-62-21 


388 


14 




2.18 


E-42-90 


389 




1.0 


.32 


G-62-33 


395 


1 




.39 


H-42-90 


389 




7.7 


1.15 


J-62-33 


395 


1 




.23 


J-42-90 


389 




.3 


29 


N-62-33 


395 


1 




.29 


S-42-90 


389 




2.3 


1.50 


CT-63-2 


439 


2 




.05 


T-43-6 


439 






.05 


69-F 


364 


1 


.1 


.14 


T-43 103 


440 


1 




.05 


X-74 


456 


1 




.07 


T-45-8 


440 


1 




.05 


PA- 74 


451 


1 


.1 


.20 


A-46-20 


407 


1 


1.8 


1.00 


76-FL 


466 


1 


.1 


.55 


B-46-20 


407 


1 


1.3 


.42 


C-81-26-45 


439 


1 


.3 


.75 


E-46-20 


407 


1 


4.4 


3.78 


A-82-11 


428 


m 


IHIR!] 


26.70 


F-46-20 


407 


1 


6.0 


2.95 


A-82-21 


434 


mm 


66.5 


8.88 


J-46-20 


407 


1 


3.0 


.80 


B 82-21 


434 


1 




8 88 


M-46-20 


407 


1 


.4 


.06 


C-82-21 


434 




48.9 


5.34 


N-46-20 


407 


1 


1.0 


.27 


82-38-A1 


437 


1 




50.33 


P-46-20 


407 


1 


.1 


.62 


CC-82-39W 


425 


1 


25.7 


6.32 


AH-46-20 


407 


1 


18 


7.25 


DD1-82-39W 


425 


1 


3.2 


.95 


AN-46-20 


407 


1 


3.4 


5.75 


EE1-82-39W 


425 


1 




.61 


BB-46-20 


407 


1 


.3 


.18 


H-82-41 


399 


1 


HK 


.57 


EE-46-20 


407 


1 


1.0 


.54 


J-82-41 


399 


1 


3.2 


.66 


HH-46-20 


407 


mm 


.1 


.12 


S-82-41W 


399 


1 


6.2 


1.15 


MM-46-20 


407 


mm 


2.0 


1.68 


A-82-43 


397 


2 


7.5 


1.56 


WW-46-20 


407 


H 


2.3 


1.20 


C-82-43 


397 


mm 


HBl 


1.20 


ZZ-46-20 


407 


1 


.9 


.78 


D-82-43 


398 


Bl 


2.8 


.92 


C-46-23 


439 


1 




.25 


J-R-82-43W 


397 


XI 


5.9 


2.91 


A-46-39 


427 


2 


8.5 


1.98 


J-L-82-43W 


397 


XI 




2.91 


B-46-45 


389 


2 


10.5 


2.30 


N-82-44 


398 






.43 


46-50-A 


376 


1 




2.40 


C-82-45 


400 


M 


3.0 


1.05 


C-46-55 


381 


1 




.06 


N-82-45 


395 


Bfl 


.1 


.36 


C-46-100S 


364 


1 


.2 


.65 


C-82-61 


393 


i 


13.4 


3.06 


C-46-173 


425 


1 


.1 


.15 


N-82-61 WB 


392 


mm 


48.2 


39.54 


46- 198- A 


408 


2 


4.7 


1.86 


B-82-66 


385 


■9 


97.0 


18.99 


C-46-198 


408 


2 


1.7 


1.68 


A-82-77 


387 


2 


15.9 


4.26 


D-46-198 


408 


2 


.4 


.05 


C-82-77 


386 


2 


29.2 


11.16 


A-46-208 


426 


2 


3.3 


1.68 


Bl-82-94 


400 


1 


3.9 


.98 


B-46-208 


406 




.3 


. 18 


D-82-94 


400 


1 


5.0 


.95 


C-46-208 


406 




.4 


.12 


E-82-94W 


400 


mm 


4.3 


1.19 


D-46-208 


406 




1 


.08 


C-82-96 


394 


ma 


4.8 


1.53 


G-46-219 


407 


1 


.4 


.28 


Hl-82-96 


394 


XI 


4.1 


1.50 


A-46-268 


398 


2 


.1 


.36 


J-82-96W 


394 


Bl 


.5 


.69 


B-46-268 


398 


2 


.0 


.41 


K-82-96W 


394 


ii 


8.3 


3.65 


A-46-270 


416 


1 


8 


.24 


D-82-97 


394 


ms 


2.7 


.82 


Bl-46-270 


415 


2 


3.1 


1.22 


E-82-97WB 


394 


2 


4.3 


4.70 


B2-50-A 


439 


MM 




3.00 


A-82-109 


393 


1 


^mXL 


1.80 


C-51-15-21 


440 


m 




.75 


Dl-82-125 


362 


mm 


2.8 


.43 


C-52-3-22 


439 


i 




.45 


0-82-125 


362 


Bl 


9 


.15 


A-53-65 


376 


2 


1.9 


1.17 


Q-82-125WB 


378 


H 


18.0 


6.45 


A-53-103WM 


380 


1 


74.3 


41.00 


F2R-82-142W 


428 


1 


242.0 


74.90 


N-53-103RW 


381 


1 


6.5 


3.38 


F2L-82-142W 


428 


1 


242.0 


74.90 


P-53-103 


381 


2 


1.5 


.42 


N-R-82-142 


429 


2 


8.0 


5.31 


Q-53-103 


381 


2 


.8 


.33 


N-L-82-142 


429 


2 


8.0 


5.31 


T-53-103 


381 


2 


.3 


.29 


O-R-82-142 


429 


2 


3.0 


.65 


U-53-103 


381 


2 


1.5 


.42 


O-L-82-142 


429 


2 


3.0 


.65 


V-53-103 


381 


2 


.8 


.34 


0-82-146 


436 


1 


51.0 


8.07 


W- 53- 103 


381 


2 


.4 


.27 


F2-82-147W 


435 


mm 


305.0 


66.42 


AA-53-103 


381 


2 


.2 


.06 


H-R-82-148W 


435 


Bl 


13.0 


4.29 


BB-53-103 


381 


2 


.2 


.06 


H-L-82-148W 


435 


H 


13.0 


4.29 


A-53-104 


380 


1 


12.5 


5.20 


A2-82-151 


426 


H 


60.0 


14.76 


B-53-104 


381 


1 


■EE 


5.64 


A-82-161 


378 


i 


55.0 


15.72 


C-53-105 


381 


1 


3.5 


1.50 


M-82-165W 


430 


mm 




3.90 


53-153-A 


362 


1 




113.71 


N-82-165 


430 


Bl 




.81 


C-54-13-23 


439 


1 


I 


.40 


0-82-165 


430 


Bl 




.54 
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NUMERICAL LISTING OF PARTS (Continued! 



Part Number 


Page 

No. 




Lbs. 

Each 




Part Number 


Page 

No. 


No. 

Req. 


Lbs. 

Each 


Unit 

Price 


T-L-82-165 


430 


1 


.2 


.24 


BG 136- A 


408 








T-R-82-165 


430 


1 


.2 


.24 




430 


2 


2.4 


1.20 


Al-82-166 


430 


1 


53 6 


7.17 


BU C-136-3 


439 


2 


i 


.05 


F-82-166 


430 


1 


5.3 


4.19 


BU C-138-23 


440 


1 




.35 


N-82-173 


383 


2 


1.4 


.38 


BU C-138-42 


439 


1 




.25 


0-82-173 


379 


1 


1.1 


.17 


BU C-140-2 


440 


mm 




.05 


B-82-178 


395 


1 


3.5 


2.08 


BU C-140-33 


440 


H 




.20 


C-82-178W 


395 


1 


4.4 


1.73 


BU C-142-27 


439 


H 




.10 


J-82-184 


434 


1 


29.3 


3 39 


BU GE-144 


477 


1 




.08 


AR-82-193 


363 


1 


36.0 


5 58 


BU ISE-149 


451 


1 




.05 


AL-82-193 


363 


1 


36 0 


5.58 


BU RSE-155 


470 


8 




.08 


E-82-193W 


363 


1 


2.0 


1.78 


BU C-181-36 


439 


1 


.03 


.40 


G-82-193W 


363 


1 


3.3 


1.38 


BU X-217 


457 


1 




.06 


J-82-193W 


363 


1 


3.0 


2.31 


FU A-241 


371 


1 




5.51 


A-82-200 


383 


1 


40.3 


11.85 


BU X-246 


456 


2 




.06 


H1-82-202W 


397 


1 


54.6 


10.84 


BU SN-266 


457 


1 




.15 


Jl-82-202 


397 


2 


.1 


.27 


BU SN-278 


456 


1 




.60 


K-82-202 


397 




.5 


.29 


FU A-303 


375 


1 




45.86 


Ml-82-202 


397 




1.1 


.36 


FU 304-M 


369 


mm 




2.10 


N-82-202 


397 


i 


1.8 


.43 


FU 305-M 


370 


H 




2.48 


0-82-202 


398 




.5 


.30 


FU 306-S 


370 


i 




2 93 


P-82-202 


397 




.8 


.33 


FU 308-SF 


369 


mm 




3 94 


Q-82-202 


397 




.4 


.27 


BU X-310 


457 


m 




1.80 


A-82-206 


397 




.8 


.34 


BU X-328 


456 


2 




.50 


B-82-206 


397 




.2 


.27 


BU X-339-9 


456 


1 




.90 


C-82-206R 


397 




1.5 


1.68 


BG 340 


403 


1 


13.0 


5.10 


A-R-82-209 


429 




6.8 


6 36 


BG 362-B 


387 


2 


71.6 


23.88 


A-L-82-209 


429 




6.8 


6.36 


TD S-390 


365 


1 




10.40 


B-R-82-209 


429 


1 


5.0 


6 54 


BU PA-399 


463 


'EM 


.3 


2.65 


B-L-82-209 


429 


1 


5.0 


6.54 


BU DP-407 


445 






1.00 


C-R-82-209 


429 


1 


5.9 


6 32 


BU C-411 


457 


2 




.60 


C-L-82-209 


429 


1 


5 9 


6.32 


TD M-422 


365 


4 




.01 


A-82-211 


431 


2 


12.5 


3.30 


BU X-425 


457 


1 




.03 


F-82-218W 


363 








BU X-454 


457 


mm 




.06 




364 


2 


85.0 


24.25 


BU X-461 


457 


mm. 




.12 


G-82-218 


364 


2 




.00 


BU X-463 


456 


i 




.06 


Fl-82-219 


399 


1 


1.5 


.35 


BU X-540 


456 






.04 


Gl-82-219 


399 




4.0 


.72 


BG A-552-71W 


363 




3.0 


1.00 


J1-82-219W 


399 




6.5 


1.98 


BG D-552-71 


363 


1 


.5 


.38 


Nl-82-219 


399 




5.0 


.68 


BG E-552-71 


363 


1 


.4 


.61 


F-R-82-257W 


434 




49.3 


8.00 


BU X-557 


456 


mm 




.20 


F-L-82-257W 


434 




49.3 


8.00 


BU DP- 594 


461 


mm 




6.00 


BU C-85-47 


439 




.2 


.50 


BG 599-A 


379 


i 


3.4 


3.36 


BU CT-91-1 


439 






.10 


BG 612-B 


401 


ii 


6.4 


4.62 


BU C-101-2 


439 




.2 


.75 


TD M-641 


365 


H 




.11 


TD 103-F 


365 






.55 


TD M-642 


365 


8 




.22 


BU C-105-19 


440 


i 




.50 


TD M-645 


365 


2 




.03 


TD 106-A 


365 


‘mm 




.12 


TD M-649 


365 


2 




.04 


BU C-106-2 


440 


u 




.35 


BG 667 


389 


2 


6.0 


1.08 


BU C-109-2 


440 


1 




.35 


BG 668 


389 


2 


1.1 


.45 


BU C-110-1 


440 


1 




.05 


BG 679A 


431 


4 


33.0 


8.28 


BG 111-E 


401 


2 


8.1 


3.85 


BG 694 


430 


2 


20.0 


9.68 


BU C-lll-14 


439 


1 




.10 


BG 694-A 


411 


2 


20.4 


9.10 


TD 112-B-10 


365 


2 




1.20 


BG 699 


431 


4 


6.6 


2.16 


TD-115 


365 






.06 


BU CUE-705 


445 


16 




.04 


TD M-115 


365 






.01 


BG 722 


431 


6 


2.3 


.60 


TD 0116-B-10 


365 






5.20 


BU X-723-3 


456 


2 




.05 


TD 116-B-10 


365 






2.90 


BG 735-C 


401 


1 


22.6 


6.06 


BU PA-117 


475 






.85 


BU X-763 


457 


1 




.10 


TD 117-C-8S 


365 






3.30 


BU CUE- 763 


449 


5 




.05 


BU C-117-32 


439 


1 




.05 


BG 805 


403 


1 


9.4 


5.22 


TD 120-C8 


365 


2 




.20 


BG 806 
BG 821 


402 

378 


i 


5.9 


4.02 


BU C-120-27 


439 


1 




.10 




383 








BU CR-121-8 


440 


2 




.05 




416 


VS 


8.0 


1.50 


BU ASE-126 


478 






.12 


BG 821- A 


379 


mm 


7.9 


2.52 


BG 136 


414 




3.0 


1.38 


BG 822 


379 


■1 


3.4 


.72 
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NUMERICAL LISTING OF PARTS (Continued) 



Part Number 



BG 822-B 



BU X-824 
BU CUE-824 

BG 825-A 
BG 825-B 
BG 838-B 
BG 868-A 
BG 897 
BU X-935 
BG 960 
BG 961 
BU 1004 
BU 1005 
FU 1018 
BU 1018 
BU 1022-23 
BU 1024-25 
BU 1026-27 
BU 1028-29 
BU 1030 
FU 1042 
FU 1045 
BG 1048 
BU 1050 
FU 1051 
BG 1052 
BU 1054 



FU 
FU 
TD A 
BG 
FU 
BU 
BU 
BG 
BG 
BU 
BU 
FU 
BU 
FU 
BG 
BU DE 
FU 
BU 
FU 
BU 
BU 
FU 
BU 
BU 
FU 
BG 
BG 
BU 
BU 
BU H 
BU 
BU 
BU 
BU A 
BU 



1059 

1064 

1069 

1070 
1075 
1078 
1079 
1082 
1082A 
1083 
1112 
1149 
1151 

1157 

1158 
1169 
1184 
1225 
1251 
1253 
1255 
1257 
1261 
1267 
1280 
1295 
1300 

1304 

1305 
1305 
1307 

1309 

1310 
1312 
1315 




378 

383 

414 6 

456 4 



383 
383 
408 
393 
406 
457 
413 
413 
443 
443 
370 
443 I 10 



390 82 

475 4 



1 



443 16 



391 82 

388 28 

476 8 

443 4 

476 4 

441 1 

441 1 

476 4 

438 2 

443 

476 8 



BU 1317 



igitized by VlOO^lC P°9 e 



Unit 

Price 


Part Number 


Page 

No. 




BU 1341 


441 




BU 1345 


443 


1.08 




476 


.06 


BU 1357 


476 


.18 


BU 1359 


476 


1.95 


BG 1383A 


403 


2.28 


FU 1392 


373 


7.02 


BG 1392 


402 


1.08 


BG 1392A 


394 


3.75 


BG 1392D 


425 


.10 


TD 1395 


365 


3.42 


BU 1438 


444 


1.32 


BU 1452 


460 


2.00 


BU 1458 


460 


1.75 


BG 1462A 


378 


.19 




379 


.34 


BG 1462D 


378 


3.75 




379 


3.30 


BG 1506C 


386 


4.60 


BU 1508 


469 


6.60 


BU 1509 


469 


.04 


BU 1510 


469 


2.18 


FU 1512 


375 


4.84 


FU 1513 


375 


5.65 


BU 1526 


467 


.04 


BU 1530 


470 


.02 


BU 1535 


469 


.43 


BU 1540 


467 




BU 1541 


467 


.15 


BU 1546 


469 


.08 


BU 1547 


469 


.05 


BU 1560 


444 


.11 


BU 1561 


444 


4.02 


FU 1565 


375 


.26 


BG 1579B 


427 


.20 


BU 1617 


448 


.10 


BU 1618 


448 


2.46 


BU 1620 


448 


2.82 


BU 1622 


448 


.15 


BU 1628 


448 


.12 


BG 1630 


393 


.39 


BG 1630A 


393 


3.30 


FU 1632 


375 


3.75 


FU 1633 


375 


3.48 


FU 1638 


371 


.10 


BG 1639 


393 


.83 


BU 1639 


445 


.95 


FU 1641 


371 


.05 


BU 1645 


440 


.38 




477 


.08 


BU 1655 


443 


1.50 


BU 1656 


443 


.20 


FU 1684 


375 


11.50 


TD A- 1706 


365 


3.00 


BU 1710 


461 


2.34 


BG 1715A 


397 


1.00 


BG 1715C 


398 


.04 


FU 1734 


369 


.08 


FU 1738 


370 


.08 


BU 1755 


466 


.04 


BU 1811 


457 


.55 


FU 1819 


375 


.90 


FU 1846 


369 


.04 


TD 1871A 


365 




BG 1932A 


415 


.40 


BG 1933 


415 


.10 


BU A- 1938 


456 







4.0 1.68 

4.0 1.68 

65.3 35.98 

.05 

.65 

.65 

.41 

.02 

.04 

.06 

.04 

.06 

.06 

.04 

.06 

.04 

.04 

.30 

80.5 47.40 

4.00 
1.60 
.16 
4.30 
.16 
5.52 

13.4 5.52 

.08 

.05 

.08 

14.6 16.38 



.10 

.04 

.15 

.18 

8.8 13.20 
1.2 1.74 

1.80 
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NUMERICAL LISTING OF PARTS (Continued) 



Part Number 


Page 

No. 


No. 

Req. 


Lbs. Unit 
Each Price 


Part Number 


Page 

No. 


No. 

Req. 


LrbS. 

Each 


Unit 

Price 


BU RD-1951 


471 


n 


36.0 25.00 


BU 3033 


476 


1 




.16 


FU 1956 


375 


n 


.00 


BU 3034 


445 


1 




22.00 


TD 1968 A 


365 


D 


.12 


BU 3040 


475 


2 




.06 


TD 1990 


365 


n 


3.63 


BU G-3040 


456 


2 




.30 


FU 1999 


373 


■fl 


2.81 


BU 3061 


445 


1 




1.75 


FU 2000 


371 


1 


5.88 


BU AP-3068 


450 


2 




.30 


FU 2001 


370 


1 


2 59 


BU 3070 


476 


1 




1.00 


FU 2002 


370 


1 


15 


BU AP-3138 


471 


2 




.20 


FU 2004 


373 


1 


1.50 


BU C-3157 


448 


mm 




.24 


FU 2026 


369 


1 


5.06 


BU C-3158 


448 


■fl 




.16 


FU 2027 


370 


D 


2.66 


BU C-3159 


448 


i 




.40 


BU 2034 


443 


mm 


.10 


BU G-3168 


456 


mm 




.26 


BU 2065 


476 


H 


.08 


BU 3208 


470 


mm 




.50 


BU 2074 


449 


mm 


.08 


BU P-3224 


438 


■fl 


4.5 


.22 


BU DP-2101 


461 


■fl 


3.00 


BU 3230 


443 








TD 2137B 


365 


1 


4.25 




467 


8 




1.00 


FU 2212 


375 


1 


.04 


BU DE-3284 


476 


1 




1.30 


TD 2245 


365 




.24 


BU 3312 


476 


4 




1.40 


BG 2256B 


427 




22.7 25 68 


BU 3316 


463 


1 




.28 


BU AP-2259 


471 




.3 .60 


BG 3317 


394 


3 


.9 


.78 


FU 2271 


373 




.08 


BG 331 7A 


394 


1 


.9 


1.44 


BU C-2283 


448 


1 


.02 


BG 3361 


435 


2 


13.4 


6.87 


BU 2313 


476 


8 


.28 


BU 3363P 


470 


mg 




5.35 


FU 2356 


375 


1 


1.39 


BG 3372 


387 


mm 


13.9 


5.82 


FU 2381 


375 


1 


.04 


FU 3426 


375 


■fl 




18.75 


BG 2387 


385 


2 


17.0 5 58 


BG 3430 


38 8 


Rfl 


61.4 


18.36 


FU 2401 


373 


1 


.15 


BU 3430 


460 


■fl 




.20 


FU 2407 


369 


! l 


9.38 


BG 3431A 


426 


2 


23.8 


9.51 


FU 2408 


369 


l 


.45 


BU 3432 


460 


■a 




.30 


FU 2409 


369 


l 


.15 


BG 3435 


383 


m 


45.8 


44.79 


BG 2419A 


414 


2 


6.8 4.56 


BG 3436 


406 


■fl 


17.5 


9 96 


BG 2482A 


386 


2 


20.1 15.70 


BG 3438 


406 


H 


10.8 


8.80 


BG 2483 


386 




4.9 2 37 


BG 3493 


379 


in 


21.5 


13.17 


BG 2485 


386 




11.0 10.34 


BG 3494 


379 


■fl 


13.0 


15.72 


BU 2516 


469 




.06 


BU G-3494 


456 


■fl 






BU 2525 


467 




.04 




457 


SI 




.06 


FU 2534 


373 


1 


6.75 


BG 3 509 A 


379 


1 


167.5 


11.40 


FU 2536 


373 


1 


.11 


BG 3511 


383 


2 


35.5 


13.74 


FU 2538 


373 


1 


.08 


BU 3531 


467 


I 




7.50 


FU 2547 


375 


1 


26 25 


BU 3539 


467 


2 




.08 


BU 2605 


448 


1 


6 25 


BU 3545 


470 


1 




.05 


TD 2611 


365 


8 


11 


BG 3550 


428 


n 


26.0 


31.56 


BU C-2674 


448 


U 


.16 


BG 3550A 


428 


mm 


26.0 


31.56 


BG 2680D 


379 


■a 


10.7 11.19 


BU 3551 


465 


mm 




.06 


BU P-2706 


438 


l 


.1 .50 


BG 3572 


376 


■fl 


1.8 


1.32 


FU 2720 


375 


l 


1.35 


BG 3605 


379 


1 


2.8 


7.08 


BU 2734 


472 


l 


24.00 


BG 3620 


408 


1 


66.8 


30.21 


FU 2765 


369 


l 


.11 


BU AP-3696 


461 


1 




2.50 


BU 2810 


457 


l 


2.00 


BU 3716 


461 


1 




3.00 


BU C-2815 


448 


2 


3.30 


BU 3717 


465 


3 




.08 


FU 2840 


375 


1 


.26 


BU 3729 


461 


1 




.05 


BU P-2859 


438 


1 


1.0 1.25 


BU 3731 


446 


1 




.50 


BG 2915 


428 




58.8 41.71 


BU 3735 


461 


1 




2.25 


FU 2939 


373 




.11 


BG 3742 


376 


1 


1OT? 


7.47 


FU 2947 


373 




.11 


BU G-3804 


456 


2 




.30 


BU C-2961 


448 




.40 


BU 3813 


451 




■ 


.10 


FU 2962 


373 




.23 


BU C-3837 


448 


i 




.15 


BU C-2962 


448 


1 


.40 


BU 3863 


457 


m 


1 


1.25 


BU C-2963 


448 


1 


.20 


BU AP-3883 


461 


■fl 


■ 


2.25 


BG 2975 


386 


2 


35.4 29.02 


BU 3884 


446 


i 




7.50 


BG 2990A 


430 


1 


18.7 11.82 


BU G-3947 


456 


mm 




.50 


BG 2991 


411 


1 


16.0 9.06 


BU 3998 


461 


in 


■ 


1.00 


BG 2991B 


410 






BU DE-4090 


443 


8 


D 


.15 




430 


2 


17.0 8.52 


BU DE-4134 


460 


an 


1 


.20 


BG 2992 


408 


2 


35.1 34.92 


BU G-4159 


457 


yi 




.25 


BG 2993 


409 


2 


10.1 7.89 


BU G-4200 


457 


ID 




4.50 


BG 2994B 
— 


426 
T 


2 


66.8 23.16 


BU G-4202 


456 


■1 


pjj 


1.10 
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NUMERICAL LISTING OF PARTS (Continued) 



Part Number 


Page 

No. 


No. 

Req. 


Lbs. 

Each 


Unit 

Price 


Part Number 


Page 

No. 


No. 

Req. 


Lbs. 

Each 


Unit 

Price 


BU G-4203 


456 


1 




2.40 


AP-6882 


461 


n 


.1 


1.75 


BU G-4205 


457 


1 




1.80 


G-6905 


456 


H 




.60 


BU G-4206 


456 


1 




1.80 


H-11141 


469 


mm 




.10 


BU G-4208 


456 


1 




1.20 


H-11175 


478 


1 




.40 


BU G-4209 


457 


1 




.05 


H-11245 


- 442 


1 




12.50 


BU G-4305 


456 


1 




.90 


H-11275 


475 


1 




6.50 


BU G-4449 


456 


2 




.60 


H-11276 


475 


MM 




.35 


BU D-4459 


439 


1 


.2 


.15 


H-11279 


441 


H 




5.75 


BU 4508 


470 


8 




.20 


H-11281 


478 


wm 




1.20 


BU 4590A 


471 


MM 


.3 


.75 


H-11288 


478 


I 1 




.08 


BU 4614 


448 


H 




.15 


H-11332 


475 


! 1 




10.00 


BU G-4626 


456 


mm 


3.5 


6.90 


H-11336 


460 


1 




5.90 


BU AP-4712 


461 


mm 




.75 


H-11340 


446 


1 




.65 


BU AP-4713 


461 


MM 




1.25 


H-11345 


455 


1 




.40 


BU DE-4755 


471 


■fl 




11.00 


H-11363 


475 


1 


i 


.04 


BU AP-4775 


438 


2 


.1 


.24 


H-11366 


477 


1 




.90 


BU 4776 


457 


mm 




.35 


H-11371 


476 


1 




.12 


BU AP-4781 


446 


-H 




.15 


! H-11372 


476 


1 




.12 


BU C-4832 


448 


i 




.08 


H-11373 


475 


1 




.15 


BU DE-4870 


443 






.06 


H-11376 


463 


1 




16.50 


G-5113 


457 






.10 


H-11385 


439 


1 




10.50 


G-5210 


456 


2 




.10 


H- 11389 


470 


1 




.12 


5307 


369 


1 




.98 


H-11424 


446 


1 




1.65 


DE-5476 


443 


5 




.02 


H-11530 


451 


1 




1.50 


5655 


443 


mm 


.1 


.16 


H-11561 


470 


4 




.20 


AP-5709 


471 


MU 




1.50 


H- 11 566 


477 


1 




1.65 


5733 


465 


2 




.30 


H- 11 589 


478 


1 




6.60 


Z-5747E 


365 


mm 




16.45 


H-11591 


477 


1 




2.25 


5752 


365 


WM 




5.40 


H- 11 593 


478 


1 




5.75 


DR-5864 


452 


n 


1.1 


4.75 


H- 11 595 


478 


1 




.60 


5875 


469 


Mm 




14.50 


H- 11 596 


477 


1 




.25 


5876 


469 


Bl 




4.75 


H-11597 


478 


1 




.12 


5877 


469 


n 




2.79 


H- 11 598 ! 


477 


2 




.08 


5879 


469 


wm 




2.50 


H-11599 


477 


2 




.20 


5880 


469 


n 




2.50 


H- 11600 


477 


2 




.35 


C-5950 


456 


2 




.16 


H-11601 


477 


2 




.08 


AP-5998 


438 


2 


2.0 


.70 


H- 11602 


477 


2 




.05 


AP-6014 


438 








H- 11 603 


477 


2 




.35 




461 


5 




.20 


H- 11 604 


478 


1 




.05 


G-6026 


456 


1 




1.80 


H-11605 


478 


1 




.12 


AP-6071 


459 


2 




6.25 


H-11629 


461 


MX 




.65 


AP-6075 


450 


MM 


38.0 


15.00 


H-11676 


466 


mm 




12.00 


AP-6079 


471 






50.00 


H-11705 


441 


Bl 




18.00 


AP-6081 


438 








H-11719 


475 


Bl 




.65 




471 








H-11720 


475 


Bl 




.50 




477 






.05 


H-11721 


475 


Bl 




.15 


6161 


375 






5.06 


H-11722 


475 


n 




.04 


AP-6276 


471 






35.00 


H- 11 730 


476 


2 




3.40 


AP-6278 


459 


2 




.85 


H-11731 


476 


8 




1.00 


AP-6297 


461 


1 MM 




3.25 


H- 11 749 


477 


1H 




29.00 


AP-6334 


438 


Bl 


.5 


8.50 


H- 11 750 


478 


Hi 




9.50 


AP-6335 


463 


« 


3.0 


1.35 


H-11751 


478 


1 




3.85 


6389 


369 


u 




15.00 


H-11773 


478 


1 




1.50 


AP-6468 


450 


fl 




3.50 


H- 11 803 


449 


1 


57.0 


26.50 


AP-6558 


438 






2.92 


H-11805 


476 


8 




.10 


AP-6563 


438 


m 




18.33 


H-11807 


476 


8 




.06 


AP-6569 


438 


2 




.01 


H-11901 


457 


2 




1.35 


AP-6570 


459 


1 


12.0 


6.75 


H- 11906 


456 


1 




.25 


AP-6592 


404 








H-11925 


456 


1 




25.40 




461 


1 


.3 


1.50 


H-11935 


478 


1 




6. 0 


AP-6852 


459 


1 




4.00 


H-11950 


443 


4 




.15 


AP-6876 


461 


1 


• 3 


2.50 


H- 12000 


467 


1 




2.85 


AP-6877 


461 


■ 




1.90 


H-12029 


467 


1 




.50 


AP-6878 


461 


i 




1.25 


H-12035 


467 


1 




.35 


AP-6879 


461 


mm 




1.90 


H- 12046 


449 


1 




26.00 


AP-6880 


461 






1.90 


H-12050 


464 


1 




1.75 


AP-6881 


461 




Wm 


2.50 


H-12055 


443 


1 




165 . 00 
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NUMERICAL LISTING OF FARTS (Continued) 



Part Number 


Page 

No. 


No. 

Req. 


Lbs. 

Each 


MB 

l2K®aB 


Part Number 


Page 

No. 


No. 

Req. 


Lbs. 

Each 


Unit 

Price 


H-12086 


442 


1 




6.00 


103028 


445 








H- 12092 


442 


1 




4.40 




449 








H-12101 


448 






15.00 




475 


20 




.04 


H- 121 11 


449 






.16 


103088 


452 


1 




.02 


H-12117 


452 


1 




2.50 


103091 


461 


6 




.01 


H-12148 


455 


1 




2.50 


103319 


438 








H-12170 


451 


1 




7.00 




443 








H-12175 


452 


1 




25.00 




459 








H-12178 


467 


1 




.75 




461 








H-12237 


450 


1 




3.50 




467 








H-12280 


476 


8 




.08 




471 








H-12288 


443 


1 




3 85 




472 


34 




01 


H-12289 


443 


2 




.05 


103320 


448 








H-12295 


441 










449 










443 


2 




.70 




451 








H- 12306 


465 


1 


.8 


2.00 




455 








H-12329 


476 


8 




.40 




457 








H-12560 


477 


2 




1.35 




459 








H-12645 


466 


1 


.3 


1.50 




464 


23 




01 


H- 12647 


466 


1 


.5 


1.60 


103321 


445 








H-12675 


443 


1 




3.85 




446 








H-12677 


440 


1 


.3 


2.00 




448 








MC- 12952 


466 


1 


.1 


.30 




455 








MC-14276 


466 


1 


4.3 


3.50 




459 








DE-40317 


470 


1 




.28 




465 








DE-40318 


470 


1 




.35 




467 








DE-51170 


464 


1 




4.00 




475 








DE-51302 


441 










476 










444 


2 




.60 




477 








DE- 55139 


443 


1 




.12 




478 


58 




.01 


DE- 55574 


461 


1 




2.00 


103322 


450 








DE- 55926 


448 


1 




2.20 




472 


7 




.01 


DE- 56039 


442 


1 




60.00 


103323 


448 








DE- 56103 


441 










449 










444 


2 




.55 




450 








DE-56119 


466 


1 




1.05 












DE-56131 


444 






1.25 




■ 


El 


II . ■ 




DE-56165 


444 






.08 


103326 


448 


mm 




|T| 


DE-60179 


442 


1 




.15 


103339 


459 


BI 




Rl 


100002 


459 


5 




.03 


103340 


461 


■e9 


S 1 1 


K 


100109 


459 


5 




.04 


103341 


463 








100110 


438 


El' 




.04 




477 


10 




.01 


100121 


449 








103343 


466 


2 




.04 




455 








103374 




8 




.01 




457 








103583 


478 


1 




.02 




461 








103720 


460 


1 




.04 




464 








103730 


477 


1 




.04 




466 


I 




.04 


103865 


463 


1 




.04 


100133 


459 








103875 


443 


2 




.10 




466 


HI 




.04 


103877 


443 


1 




.04 


100134 


445 


Ww 




.04 


103883 


BK|EI 






.02 


100135 


475 


mm 






103895 


Km 










478 






.04 


103896 


478 

443 






.04 

.06 


100137 


447 


1 




.06 


103906 


477 


1 




.04 


100138 


476 


4 




.06 


104924 




1 




.06 


100139 


477 


1 




.06 


105412 


466 


3 




.12 


100147 


450 








105451 


465 


3 




.04 




472 


mm 




.04 


105453 


460 








100159 


450 






.06 




461 








100698 


461 


ml 




.02 




469 


Bf 




.04 












105605 


466 






.01 


102634 


459 






.02 


106319 


461 








102635 


475 










469 


8 




.04 




478 


BI 




.02 


106320 


467 


1 




.04 


103025 


478 


mm 




.02 


106324 


455 








103026 


448 


d 




.02 




459 


5 




.04 
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106327 


451 


2 




.04 


138479 


452 


2 




.10 


106330 


455 








138577 


475 


1 




.05 




467 








141065 


443 


2 




.05 




475 








141540 


453 


2 




.01 




477 


30 




.04 


141543 


453 


1 




.01 


106331 


477 


2 




.04 


153005 


461 


3 




.02 


106495 


453 








802691 


472 


1 




.05 




461 








802730 


453 


2 




.01 




473 


13 




.01 


802731 


452 


3- 




.01 


106496 


446 








802757 


453 


4 




.01 




453 








802760 


446 


1 




.01 




473 


5 




.01 


! 802818 


446 


1 




.05 


106497 


446 








804000 


452 


1 




.05 




453 








804076 


453 


1 




.05 




473 


4 




.01 


805057 


472 


2 




.01 


106500 


449 


5 




.02 


805258 


473 


1 




.05 


106827 


464 


1 




.08 


805579 


446 


1 




.20 


106973 


448 








806915 


452 


1 




.10 




449 


6 




.04 


809051 


473 


1 




.05 


106974 


475 


5 




.04 


809053 


472 


2 




.10 


B-108157 


448 


1 




4.50 


809062 


453 








108579 


452 










473 


2 




.05 




469 


6 




.02 


809551 


453 


3 




.05 


108636 


467 


1 




.01 


809614 


453 


1 




.05 


109751 


466 


2 




.05 


809642 


453 


3 




.10 


110730 


466 








809644 


452 


2 




.05 




473 


10 




.01 


809658 


452 


1 




.05 


112723 


466 


2 




.01 


809688 


453 


1 




.10 


112865 


446 


1 




.01 


809698 


453 


1 




.30 


113698 


441 


3 




.04 


809815 


472 


1 




.05 


113782 


441 


1 




.04 


809824 


453 


1 




.02 


113879 


442 


1 




.04 


809945 


452 


1 




.05 


114355 


471 


6 




.06 


809961 


452 


1 




.05 


114378 


461 


2 




.01 


810068 


446 


1 




.05 


114547 


463 


8 




.08 


810074 


446 


12 




.02 


114602 


446 


2 




.01 


810226 


473 


4 




.10 


114604 


469 


6 




.01 


810601 


472 


4 




.50 


114774 


450 


2 




.04 


810626 


472 


1 




1.80 


114991 


446 


1 


.1 


.03 


810627 


472 


1 




1.80 


114998 


478 


1 




.30 


811124 


447 


2 




.01 


115308 


478 


4 




.04 


811553 


473 


4 




.05 


115417 


446 


1 




.04 


811559 


472 


2 




.07 


115607 


446 


2 




.01 


811912 


446 








115903 


473 


4 




.01 




447 


13 




.05 


117060 


438 








812015 


453 










464 










473 


3 




.10 




471 


11 




.05 


812016 


453 








117061 


466 


2 




.02 




473 


3 




.10 


117062 


466 


4 




.02 


812823 


453 


1 




.20 


117063 


450 


4 




.04 


813044 


446 


1 




.05 


117064 


471 


2 




.04 


813046 


446 


1 




.05 


118754 


440 


2 




.12 


813238 


447 


1 




.50 


120614 


457 


3 




.02 


813496 


453 


2 




.50 


120622 


446 


2 




.02 


813521 


473 


4 




.05 


120703 


457 


1 




.08 


813554 


473 


2 




.10 


121743 


453 


4 




.02 


814978 


453 


1 




1.00 


121801 


457 


2 




.01 


815018 


452 


2 




.10 


122159 


473 


2 




.01 


815839 


472 


1 




1.50 


122403 


448 


1 




.06 


816774 


447 


1 




.25 


124545 


452 


1 




.04 


816784 


447 


1 




.05 


124546 


. 472 


1 




.02 


816801 


446 


2 




.05 


131410 

132900 


460 

452 


1 

2 




.04 

.01 


816806 


446 


1 




.05 


132923 


452 


1 




.03 


817114 


472 


1 




. .10 


134566 


473 


1 




.04 


817216 


452 


1 




1.25 


135616 


473 


2 




.01 


817220 


453 


1 




.05 


13,7332 


4751 


4 




.20 


817224 


452 


,1. 




.10 


n 


L 


i i i 
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817313 


453 








1839047 


447 


1 


.5 


1.50 




473 


3 




.05 


1841543 


472 


1 


5.3 


4.50 


817314 


453 




1 




1847341 


447 


i 




.30 




473 


3 




.05 


1848530 


472 


1 


1 


.40 


817532 


453 


1 




.05 


1849774 


472 


1 




.05 


817807 


452 


1 




7.50 


1850025 


452 


1 




.10 


818794 


447 


1 




1.00 


1850155 


446 


1 


1.1 


2.00 


819002 


472 


1 




5.00 


1850810 


472 


1 




.07 


819104 


452 






.05 


1850811 


472 


1 




.08 


819362 


473 






.15 


1850812 


472 


1 


.5 


.55 


820517 


453 






.10 


1855701 


452 


1 




.05 


820524 


453 


1 




.05 


1855702 


452 


1 




.10 


820987 


447 


1 




.03 


1856056 


452 


2 




.01 


820988 


447 


1 




.05 


1858749 


453 


1 




.01 


820991 


447 


1 




.05 


1858752 


453 


2 




.01 


821033 


447 


2 




.05 


1858753 


453 


2 




.02 


821596 


447 


2 




.10 


1858754 


455 


1 




.10 


826474 


447 


1 


.1 


.30 


1861076 


473 


2 




.01 


826476 




2 




.05 


1862803 


453 


3 




.01 


826938 


■ 


1 




.10 


1863510 


453 


1 




1.00 


827234 




1 




.05 


1865182 


473 


1 




.05 


828675 










1866970 


452 


3 




.01 






6 




.05 


1869706 


446 


1 


.1 


.45 


833602 


472 


2 




.05 


1872638 


452 


1 




.50 


852197 


451 


1 




.01 


1873937 


452 


1 




.15 


855064 


451 






.01 


1880635 


453 


1 




.05 


855279 


451 






.03 


1880642 


472 


1 




.05 


855493 


451 




.1 


.01 


1884615 


447 


2 




.10 


856125 


451 


I 




.10 


1887893 


472 


1 


1.0 


3.90 


856270 


451 


2 




.50 


1888975 


453 


1 




.01 


856374 


451 


3 




.01 


BR-N-A1 


376 


1 


.3 


1.70 


903203 


452 


1 




1.15 


CL-TD-A3 


363 


1 


29.3 


34 44 


1521288 


451 


1 




.02 


EL-BA-C1 


363 


1 


55.0 


22.18 


1521471 


451 


1 




.20 


EL-BU-D 


405 


4 


.1 


.21 


1521472 


451 


1 




.02 


EL-BU-E 


405 


5 


.1 


.12 


1521473 


451 


1 




.02 


EL-CF-C 


405 


1 


.2 


.24 


1521475 


451 


1 


.1 


.10 


EL-FB-A 


404 


1 


.2 


.91 


1521476 


451 


1 


.1 


.01 


EL-FS-A15 


404 


2 


.2 


.04 


1521479 


451 


1 




.10 


EL-FS-A6 


404 


1 


.1 


.05 


1521480 


451 


1 




.02 


EL-LA-A 


405 


4 


5.0 


9.80 


1521578 


451 


1 


.1 


.15 


EL-LA- J1 


405 


1 


.6 


.48 


1521612 


451 


1 




.01 


EL-LA-K1 


405 


4 


.3 


.27 


1521636 


451 


1 




.11 


EL-SB-A 


404 


1 


3.0 


1.45 


1521708 


451 


1 




.10 


EL-SW-A 


404 


3 


.1 


.37 


1522046 


451 


1 




.02 


EL-WT-A10 


405 


2 




.09 


1522198 


451 


1 


MB 


.80 


EL-WT-A16 


405 


23 




.05 


1522199 


451 


1 


Kl 


.50 


EL-WT-BO 


363 


2 




16 


1522264 


451 


1 


m 


.05 


EL-WT-C1 


363 


1 


.2 


.21 


1523622 


451 


1 




3.40 


EL-WT-C2 


363 


1 


.3 


.25 


1537148 


451 


1 




.02 


EN-B-A9 


362 


1 


865.0 


485.00 


1835536 


447 




.2 


.75 


HO-PD-G1 


363 


1 


1.7 


.96 


1837832 


447 






.05 


OI-GT-B 


376 


2 




.20 


1838678 


452 






2.00 


PL-D-M1 


408 


2 


30.0 


9.45 

i 





1 
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